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PREFACE. 


In the study of history, the attention of the 
observer is drawn by a peculiar charm towards 
those epochs, at which nations, after having 
secured their independence externally, strive 
to obtain an inward guarantee for their power, 
by acquiring eminence as great in science and 
in every art of peace as they have already at- 
tained in the field of war. Such an epoch was, 
in the history of the Arabs, that of the Caliphs 
AL MANSUR, Harun at RASHID, and AL 
Mamun, the illustrious contemporaries of 
CHARLEMAGNE; to the glory of which era, 
in the volume now offered to the public, a new 
monument is endeavoured to be raised. 

ABU ABDALLAH MOHAMMED BEN Musa, 
of Khowarezm, who it appears, from his pre- 
face, wrote this Treatise at the command of the 
Caliph AL Mamon, was for a long time consi- 
dered as the original inventor of Algebra. Hec 
ars olim aMauometeE, Mosis Arabis filio, initi- 


um sumsit: etenim hujus rei locuples testis LEO- 


24822 


( vi ) 
NARDUS Pis Ax us.“ Such are the words with 
which Hieronymus CARDAN US commences 
his Ars Magna, in which he frequently refers 
to the work here translated, in a manner to 
leave no doubt of its identity. 

That he was not the inventor of the Art, is 
now well established; but that he was the first 
Mohammedan who wrote upon it, is to be found 
asserted in several Oriental writers. 1 
Kua tra, in his bibliographical work, cites the 


initial words of the treatise now before us,* and 


* I am indebted to the kindness of my friend Mr. Gus- 
TAV Frurcerr of Dresden, for a most interesting extract 
from this part of Hası KHALFA’s work. Complete ma- 
nuscript copies of the کلف الظنون‎ are very scarce. The 
only two which I have hitherto had an opportunity of exa- 
mining (the one bought in Egypt by Dr. EHRENBERG, 
and now deposited in the Royal Library at Berlin—the other 
among Ricn's collection in the British Museum) are only 
abridgments of the original compilation, in which the quo- 
tation of the initial words of each work is generally omitted. 
The prospect of an edition and Latin translation of the 
complete original work, to be published by Mr. Fiurcet, 
under the auspices of the Oriental Translation Committee, 
must under such circumstances be most gratifying to all 


friends of Asiatic literature. 


( vi ) 

states, in two distinct passages, that its author, 
MoHAMMED BEN Musa, was the first Mussul- 
man who had ever written on the solution of 
problems by the rules of completion and reduc- 
tion. Two marginal notes in the Oxford ma- 
nuscript—from which the text of the present 
edition is taken—and an anonymous Arabic 
writer, whose Bibliotheca Philosophorum is fre- 
quently quoted by Casir1,* likewise maintain 
that this production of MOHAMMED BEN Musa 
was the first work written on the subjectt by a 
Mohammedan. 


* العكماء‎ e و‎ written in the twelfth century. Casini 
Bibliotheca Arabica Escurialensis, ۲۰ 1. 426. 428. 

+ The first of these marginal notes stands at the top of 
the first page of the manuscript, and reads thus : هذا اول‎ 
ذكر فيه من‎ d, كتاب وضع في الجبر والمقابلة في السلام‎ 
الجبر و القابلة‎ d طرفا ليفيد الاصول‎ e JS *€ This is the first 
book written on (the art of calculating by) completion 
and reduction by a Mohammedan: on this account the 
author has introduced into it rules of various kinds, in 
order to render useful the very rudiments of Algebra." 
The other scholium stands farther on: it is the same to 
which I have referred in my notes to the Arabic text, 
p. 177. 


(viii) 

From the manner in which our author, in 

his preface, speaks of the task he had under- 
| taken; we cannot infer that he claimed to be the 
inventor. . He says that the Caliph Ar MAMUN 
encouraged him to write a popular work on Al- 
gebra: an expression which would seem to 
imply that othen. treatises were then already 
extant. From a formula for finding the circum- 
ference of the circle, which occurs in the work 
itself (Text p. 61, Transl. p. 72), I have, in a 
note, drawn the conclusion, that part of the in- 
formation comprised in this volume was derived 
from an Indian source; a conjecture which is 
supported by the direct assertion of the author 
of the Bibliotheca Philosophorum quoted by Ca- 
` SIRI (1.426, 428). That MOHAMMED BEN Musa 
was conversant with Hindu science, is further 
evident from the fact“ that he abridged, at AL 
Mamuwn’s request—but before the accession of 
that prince to the caliphat—the Sindhind, or 


* Related by Esn AL ADAMI in the preface to bis astra- 
nomical tables. CASIRJ, 1. 427, 428. COLEBROOKE, Dis- 


sertation, &c. p. lxiv. lxxii. 


( ix ) 
astronomical tables, translated by Mounam- 
MED BEN IBRAHIM AL Fazani from the 
work of an Indian astronomer who visited the 
court of. ALMANSUR in the 156th ۳ of the 
Hejira (A.D. 773). 

The science as taught by MoHAMMED BEN. 
Musa, in the treatise now before us, does not 
extend beyond quadratic equations, including 
problems "with an affected square. These he 
solves by the same rules which are followed by 
DioPHawTus*, and which are taught, though 
less comprehensively, by the Hindu mathemat- 
cianst. That he'should have borrowed from 
DriornaANTUs is not at all probable ; for it does 
not appear that the Arabs had any knowledge 
of DioPnaNTUS' work before the middle of the 
fourth century after the Hejira, when Asv'L- 
ے۳۸7۸‎ BuzJANı rendered it into Arabic. It 


* See DıoPHANTUS, Introd. $ 11. and Book iv. pro- 
blems 32 and 33. 

+ Lilavati, p. 29, Vijaganita, p. 347, of Mr. Corx- 
BROOKE's translation. 

+ Casimir Bibl. Arab. Escur. 1. 433. ۰ 09 


Dissertation, &c. p. lxxii. 
b 


(x ) 
is far more probable that the Arabs received 
their first knowledge of Algebra from the 
Hindus, who furnished them with the decimal 
notation of numerals, and with various im- 
portant points of mathematical and astrono- 
mical information. 

But under whatever obligation our author 
may be to the Hindus, as to the subject matter 
of his performance, he seems to have been in- 
dependent of them in the manner of digest- 
ing and treating it: at least the method which 
he follows in expounding his rules, as well as 
in showing their application, differs considerably 
from that of the Hindu mathematical writers. 
BuaskARA and BRAHMAGUPTA give dogmati- 
cal precepts, unsupported by argument, which, 
even by the metrical form in which they are 
expressed, seem to address themselves rather 
to the memory than to the reasoning faculty 
of the learner: Monammep gives his rules 
in simple prose, and establishes their accuracy 
by geometrical illustrations. The Hindus give 
comparatively few examples, and are fond of 


investing the statement of their problems in 


( xi ) 

rhetorical pomp: the Arab, on the contrary, 
is remarkably rich in examples, but he intro- 
duces them with the same perspicuous simpli- 
city of style which distinguishes his rules. In 
solving their problems, the Hindus are satisfied 
with pointing at the result, and at the principal 
intermediate steps which lead to it: the Arab 
shows the working of each example at full 
length, keeping his view constantly fixed upon 
the two sides of the equation, as upon the two 
scales of a balance, and showing how any 
alteration in one side is counterpoised by a cor- 
responding change in the other. 

Besides the few facts which have already 
been mentioned in the course of this preface, 
little or nothing is known of our Author's life. 
He lived and wrote under the caliphat of Ar 
Mamun, and must therefore be distinguished 


from ABU JAFAR MOHAMMED BEN Mvusa*, 


* The father of the latter, Musa sen SHAKER, whose 
native country I do not find recorded, had been a robber 
or bandit in the earlier part of his life, but had after- 
wards found means to attach himself to the court of the 


Caliph Ar-MaMuNw ; who, after Musa’s death, took care ef 


(Ri) 
likewise a mathematician and astronomer, who 
flourished under the Caliph AL MorApEPD 
(who reigned A. H. 279-289, A. D. 892-902). 


the education of his three sons, Mouammep, AHMED, and 
AL Hassan. (ABırLFARAGII Histor. Dyn. p. 280. Casin1, 
1. 886. 418). Each of the sons subsequently distinguished 
himself in mathematics and astronomy. We learn from 
ABULFARAJ (L. c. p, 281) and from Faw Knarrikaw 
(art. 555 c رتابت‎ that THABET pen Korrau, the well- 
known translator of the Almagest, was indebted to Mo- 
HAMMED for his introduction to AL Morapep, and the 


men of science at the court of that caliph. Esn KHALLI- 


KAN’s words are: و اقام بها‎ 6s x djs من حران‎ c 
الى بغداد 7 به فا . فصيحا ناسصعبه الي بغداد‎ 
went ووصله بالغليفة فادخله في جملة‎ slo وانزله في‎ 

* (THABET BEN Korran) left Harran, and established 
himself at Kafratutha, where he remained till Monammep 
sen Musa arrived there, on his return from the Greek domi- 
nions to Bagdad. The latter became acquainted with THABET 
and on seeing his skill and sagacity, invited THABET to ac- 
company him to Bagdad, where Monammep made him 
lodge at his own house, introduced him to the Caliph, and 
procured him an appointment in the body of astronomers.” 
Ken KHALLIKAN here speaks of Monammep BEN Musa as 
of a well-known individual: he has however devoted 


ne special article to an account of his life. At is possible 


( xiii ) 

The manuscript from whence the text of the 
present edition is taken—and which is the only 
copy the existence of which I have as yet been 
able to trace—is preserved in the Bodleian col- 
lection at Oxford. It is, together with three 
other treatises on Arithmetic and Algebra, 
contained in the volume marked .7ء‎ 
Hunt. 214, fol., and bears the date of the 
transcription A.H. 743 (A. D. 1342). It is 
written in a plain and legible hand, but unfor- 
tunately destitute of most of the diacritical 
points: a deficiency which has often been very 
sensibly felt; for though the nature of the sub- 
ject matter can but seldom leave a doubt as to 
the general import of a sentence, yet the true 
reading of some passages, and the precise in- 
terpretation of others, remain involved in ob- 
scurity. Besides, there occur several omissions 
of words, and even of entire sentences; and 


&lso instances of words or short passages writ- 


that the tour into the provinces of the Eastern Roman Em- 
pire here mentioned, was undertaken in search of some 


ancient Greek works on mathematics or astronomy. 


( xiv ) 


ten twice over, or words foreign tothe sense in- 
troduced into the text. In printing the Arabic 
part, I have included in brackets many of those 
words which I found in the manuscript, the 
genuineness of which I suspected, and also 
such as I inserted from my own conjecture, to 
supply an apparent hiatus. 

The margin of the manuscript 15 partially filled 
with scholia in a very small and almost illegible 
character, afew specimens of which will be found 
in the notes appended to my translation. Some 
of them are marked as being extracted from a 
commentary (- 4) by Ar MozarhArr“, pro- 
bably the same author, whose full name is Jx- 
MALEDDIN ÁBU ABDALLAH MOHAMMED BEN 
Omar AL JAZZ AIT AL ۷02 ۸111 ۸ ۳1, and whose 


“Introduction to Arithmetic,” (مقدمة في العساب)‎ 


is contained in the same volume with MoH A Mu- 


MED's work in the Bodleian ۰ ۱ 
Numerals are in the text of the work always 


* Wherever I have met with this name, it is written 
without the diacritical points P و‎ and my pronuncia- 


tion rests on mere conjecture. 


ر :) العراعی + 


( xv ) 
expressed by words: figures are only used in : 
some of the diagrams, and in a few marginal 
notes. 

The work had been only briefly mentioned in 
Unis' catalogue of the Bodleian manuscripts. 
Mr. H. T. CoLEBROOExE first introduced it to 
more general notice, by inserting a full account 
ofit, with an English translation of the direc- 
tions for the solution of equations, simple and 
compound, into the notes of the ** Dissertation" 
prefixed to his invaluable work, ‘‘ Algebra, with 
Arithmetic and Mensuration, from the Sanscrit 
of Brahmegupta and Bhascara.” (London, 1817, 
410. pages Ixxv-Ixxix.) 

The account of the work given by Mr. CoLE- 
BROOKE excited the attention of a highly dis- 
tinguished friend of mathematical science, who 
encouraged me to undertake an edition and 
translation of the whole : and who has taken the 
kindest interest in the execution of my task. 
He has with great patience and care revised 
and corrected my translation, and has furnished 
the commentary, subjoined to the text, in the 


form of common algebraic notation. But my 


( xvi ) 


obligations to him are not confined to this only ;. 
for his luminous advice has enabled me to over- 
come many difficulties, which, to my own limit- 
ed proficiency in mathematies, would have been 
almost insurmountable. 

In some notes on the Arabic text which are 
appended to my translation, I have endeavoured, 
not so much to elucidate, as to point out for 
further enquiry, a few circumstances connected 
with the history of Algebra. The comparisons 
drawn between the Algebra of the Arabs and 
that of the early Italian writers might perhaps 
have been more numerous and more detailed ; 
but my enquiry was here restricted by the 
want of some important works. MowTvucrA, 
Coss ALI, Hurrow, and the Basil edition of 
Carpanus’ Ars magna, were the only sources 


which I had the opportunity of consulting. 


THE AUTHOR’S PREFACE. 


In THE NAME OF GOD, GRACIOUS 4ND MERCIFUL! 


This work was written by MoHAMMED BEN Musa, of 
KHOwWAREZM. He commences it thus: ~ 
. Praised be God for his bounty towards those who 
` deserve it by their virtuous acts: in performing which, 
as by him prescribed to his adoring creatures, we ex- 
press our thanks, and render ourselves worthy of the 
continuance (of his mercy), and preserve ourselves from 
change: acknowledging his might, bending before his 
power, and revering his greatness! He sent Monax- 
MED (on whom may the blessing of God repose!) with 
the mission of a prophet, long after any messenger 
from above had appeared, when justice had fallen 
into neglect, and when the true way of life was sought 
for in vain. Through him he cured of blindness, and 


saved through him from perdition, and increased 


-B 


through him what before was small, and collected 
through him what before was scattered. Praised be 
God our Lord! and may his glory increase, and may 
all his names be hallowed—besides whom there is no 
God; and may his benediction rest on MoHAMMED 
the Prophet and on his descendants ! 

The learned in times which have passed away, and 
among nations which have ceased to exist, were con- 
stantly employed in writing books on the several de- 
partments of science and on the various branches of 
knowledge, bearing in mind those that were to come 
after them, and hoping for a reward proportionate to 
their ability, and trusting that their endeavours would 
meet with acknowledgment, attention, and remem- 
brance—content as they were even with a small degree 
of praise; small, if compared with the pains which they 
had undergone, and the difficulties which they had 
encountered in revealing the secrets and obscurities of 
science. 

(8) Some applied themselves to obtain information which 
was not known before them, and left it to posterity ; 
others commented upon the difficulties in the works 
left by their predecessors, and defined the best method 


(of study), or rendered the access (to science) easier or 


( 8 ( 

placed it more within reach; others again discovered 
mistakes in preceding works, and arranged that which 
was confused, or adjusted what was irregular, and cor- 
rected the faults of their fellow-labourers, without arro- 
gance towards them, or taking pride in what they did 
themselves. | 

That fondness for science, by which God has distin- 
guished the Imam AL. Mamun, the Commander of the 
Faithful (besides the caliphat which He has vouchsafed 
unto him by lawful succession, in the robe of which He 
has invested him, and with the honours of which He 
has adorned him), that affability and condescension 
which he shows to the learned, that promptitude with 
which he protects and supports them in the elucida- 
tion of obscurities and in the removal of difficulties, 
—has encouraged me to compose a short work on Cal- 
culating by (the rules of) Completion and Reduction, 
confining it to what is easiest and most useful in arith- 
metic, such as men constantly require in cases of 
inheritance, legacies, partition, law-suits, and trade, 
and in all their dealings with one another, or where 
the measuring of lands, the digging of canals, geo- 
metrical computation, and other objects of various 


sorts and kinds are concerned—relying on the good- 


( 4 ) 
ness of my intention therein, and hoping that che 
learned will reward it, by obtaining (for me) through 
their prayers the excellence of the Divine mercy: 
in requital of which, may the choicest blessings and 
the abundant bounty of God be theirs! My confi- 
dence rests with God, in this as in every thing, and 
in Him I put mytrust. He is the Lord of the Sub- 
lime Throne. May His blessing descend upon all the 


prophets and heavenly messengers ! 


MOHAMMED BEN MUSA’S 
COMPENDIUM 


ON CALCULATING BY 
COMPLETION AND REDUCTION. 


سس — 


WHEN I considered what people generally want in (3) 
calculating, I found that it always is a number. 

I also observed that every number is composed of 
units, and that any number may be divided into units. 

Moreover, I found that every number, which may 
be expressed from one to ten, surpasses the preceding 
by one unit: afterwards the ten is doubled or tripled, 
just as before the units were: thus arise twenty, thirty, 
&c., until a hundred; then the hundred is doubled and 
tripled in the same manner as the units and the tens, 
up to a thousand; then the thousand can be thus re- 
peated at any complex number; and so forth to the 
utmost limit of numeration. 

I observed that the numbers which are required 
in calculating by Completion and Reduction are of 
three kinds, namely, roots, squares, and simple numbers 
relative to neither root nor square. 


(4) 


( 6 ) 


A root is any quantity which is to be multiplied by 
itself, consisting of units, or numbers ascending, or 
fractions descending.* 

A square is the whole amount of the root multiplied 
by itself. 

A simple number is any number which may be pro- 
nounced without reference to root or square. 

A number belonging to one of these three classes 
may be equal to à number of another class; you 
may say, for instance, squares are equal to roots," or 
* squares are equal to numbers,” or “roots are equal to 
numbers.“ ۱ 

Of the. case in which squares are equal to roots, this 
is an example. A square is equal to five roots of the 
same; f the root of the square is five, and the square | 
is twenty-five, which is equal to five times its root. 

So you say, ** one third of the square is equal to four 
roots;"$ then the whole square is equal to twelve 
reots; that is a hundred and forty-four; and its root 
is twelve. a, 
Or you say, five squares are equal to ten roots ;" || 
then one square is equal to two roots; the root of 
the square is two, and its square is four. 


* By the word root, is meant the simple power of the 
unknown quantity. 


T cx? — bz e =a br=a 
1 تج‎ = 5 ۰ ۰ 2-5 
K ہیں تہ‎ DE oe £12 


( 7 ) 

_In this manner, whether the squares be many or few, 
(4. e. multiplied or divided by any number), they are 
reduced to a single squares and the same is done with 
the roots, which are their equivalents; that is to say, 
they are reduced in the same proportion as the squares. 
.. As to the case in which squares are equal to numbers; 
for instance, you say, *a square is equal to nine ;"* 
then this is a square, and its root is three. Or “ five 
squares are equal to eighty ; I then one square is equal 
to one-fifth of eighty, which is sixteen. Or “the half 
of the square is equal to eighteen ;"t then the square is 
thirty-six, and its root is six. 

Thus, all squares, multiples, and sub-multiples of 
them, are reduced to a single square. If there be only 
part of a square, you add thereto, until there is a whole 
square; you do the same with the equivalent in numbers. 

As to the case in which roots are equal to numbers ; 
for instance, one root equals three in number و‎ "$ then 
the root is three, and its square nine. Or * four roots 
are equal to twenty ;"|| then one root is equal to five, 
and the square to be formed of it is twenty-five. 
Or * half the root is equal to ten; "4 then the 


* قي‎ =9 1423 
+ 5280. ادقع‎ =16 
t 2 = 18. 22-36 . #=6 
$ 1=3 
| 4¢=20 S. 5 
q 2—10 VE ET 


(5) 


( 8 ) 
whole root is equa] to twenty, and the square which is 
formed of it is four hundred. 

I found that these three kinds; namely, roots, 
squares, and numbers, may be combined together, and 
thus three compound species arise ;* that is, ** squares 
and roots equal to numbers ;" ** squares and numbers 
equal to roots ;" *roots and numbers equal to squares." 

Roots and Squares are equal to Numbers; for in- 
stance, one square, and ten roots of the same, amount 
to thirty-nine dirhems;" that is to say, what must be 
the square which, when increased by ten of its own 
roots, amounts to thirty-nine? The solution is this: you 
halve the number} of the roots, which in the present 
instance yields five. This you multiply by itself; 
the product is twenty-five. Add this to thirty-nine; 
the sum is sixty-four. Now take the root of this, which 
is eight, and subtract from it half the number of the 
roots, which is five; the remainder is three. This is 
the root of the square which you sought for; the 
square itself is nine. 


* The three cases considered are, 
Ist. c? br a 
- 9d. cæ＋ a = br 
3d. cx? = br+a 
T ist case: cz? bra 
Example x’ + 1017 — 39 
z—/[( 4) +39]-} 
=/64 — 5 
=8 — 5 = 3 
$ i. e. the coefficient. 


ہیک ۱ 

The solution is the same when two squares or three, 
or more or less be specified ;* you reduce them to one 
single square, and in the same proportion you reduce 
also the roots and simple numbers which are connected 
therewith. 

For instance, “ two squares and ten roots are equal 
to forty-eight dirhems;”+ that is to say, what must be 
the amount of two squares which, when summed up and 
added to ten times the root of one of them, make up a 
sum of forty-eight dirhems? You must at first reduce 
the two squares to one; and you know that one square 
of the two is the moiety of both. ‘Then reduce every 
thing mentioned in the statement to its half, and it will 
be the same as if the question had been, a square and 
five roots of the same are equal to twenty-four dirhems; 
or, what must be the amount of a square which, when 
added to five times its root, is equal to twenty-four dir- 
hems? Now halve the numberof the roots; the moiety 
is two and a half. Multiply that by itself; the pro- 
duct is six and a quarter. Add this to twenty-four; the 
sum is thirty dirhems and a quarter. Take the root of 
this; itisfive and a half. Subtract from this the moiety 
of the number of the roots, that is two and a half; the 


— — M .سے‎ 


* cz? bre a is to be reduced to the form گے ما‎ 
: T 222 + 102-8 
42 ＋ 51=24 - 
1 ح‎ /[($)’+24)—$ 
=v [6+ +24]— 2} 
= 5—91—3 
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remainder is.three. This is the root of the square, and 
the square itself is nine. 
The proceeding will be the same if the instance be, 
* half of a square and five roots are equal to twenty-eight 
dirhems ;”* that is to say, what must be the amount of 
a square, the moiety of which, when added to the equi- 
valent of five of its roots, is equal to twenty-eight dir- 
hems? Your first business must be tó complete your 
square, so that it amounts to one whole square. This 
you effect by doubling it. Therefore double it, and dou- 
ble also that which is added to it, as well as what is equal 
toit. Then you have a square and ten roots, equal to 
fifty-six dirhems. Now halve the roots; the moiety is 
five. Multiply this by itself; the product is twenty-five. 
Add, this to fifty-six; the sum iseighty-one. Extract 
the. root of this; it is nine. Subtract from this the 
moiety of the number of roots, which is five; the re- 
mainder is four. This is the root of the square which 
you sought for; the square is sixteen, and half the 
(7) square eight. 
Proceed in this manner, whenever you meet with 

squares and roots that are equal to simple numbers: for 


it will always answer. 


———— 
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Squares and Numbers are equal to Roots ;* for 


instance, a square and twenty-one in numbers are 
equal to ten roots of the same square.” That is to say, 

T what must be the amount of a square, which, when 
twerity-one dirhems are added to it, becomes equal to 
the equivalent of ten roots of that square? Solution: 
Halve the number of the roots; the moiety is five. 
Multiply this by itself; the product is twenty-five. 
Subtract from this the twenty-one which are connected 
with the square; the remainder is four. Extract its 
toot; it is two. Subtract this from the moiety of the 
roots, which is five ; the remainder is three. This isthe 
root of the square which you required, and the square 
is nine. Or you may add the root to the moiety of the 
roots; the sum is seven; this is the root of the square 
which you sought for, and the square itself is forty- 
nine. 

When you meet with an instance which refers you to 
this case, try its solution by addition, and if that do not 
serve, then subtraction certainly will. For in this case 
both addition and subtraction may be employed, which 


will not answer in any other of the three cases in which 


* od case. cz +a = bz 
Example. x?-+-21=102 
z عد كا‎ y [H21] 
= 5 ±2 
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the number of the roots must be halved. . And know, 
that, when in a question belonging to this case you 
have halved the number of the roots and multiplied 
the moiety by itself, if the product be less than the 
number of dirhems connected with the square, then the 
instance is impossible;* but if the product be equal to 
the dirhems by themselves, then the root of the square 
is equal to the moiety of the roots alone, without either 
addition or subtraction. 

In every instance where you have two squares, er 
more or less, reduce them to one entire square, + as I 
have explained under the first case. 

Roots and Numbers are equal to Squares ; for instance, 
* three roots and four of simple numbers are equal 
to a square.” Solution: Halve the roots; the moiety 
is one and a half. Multiply this by itself; the product 
is two and a quarter. Add this to the four; the sum is 


* If in an equation, of the form æ +» ,هع‎ (2)? > a, 
the case supposed in the equation cannot happen. If 
(Za, then t=} 

+ ca +a=bz is to be reduced to x? T L^ 

I 30 case ٹیم‎ 02 +a 
Example x? —3z 4-4 
w= /(($)"+4] + 
VET +14 
=f o} +4 +14 
=v 6+ +14 
= 2 +13=4 
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six and a quarter. Extract its root; it is two and a 
half. Add this to the moiety of the roots, which was 
one and a half; the sum is four. This is the root of the 
square, and the square is sixteen. 

Whenever you meet with a multiple or sub-multiple 
of a square, reduce it to one entire square. 

These are the six cases which I mentioned in the 
introduction to this book. They have now been ex- 
plained. I have shown that three among them do not 
require that the roots be halved, and I have taught 
how they must be resolved. As for the other three, in 
which halving the roots is necessary, I think it expe- 
dient, more accurately, to explain them by separate 
chapters, in which a figure will be given for each 
case, to point out the reasons for halving. 


Demonstration of the Case: “a Square and ten Roots 
are equal to thirty-nine Dirhems.”* 


The figure to explain this a quadrate, the sides of 
which are unknown. It represents the square, the 
which, or the root of which, you wish to know. This is 
the figure A B, each side of which may be considered 
as one of its roots; and if you multiply one of these 
sides by any number, then the amount of that number 
may be looked upon as the number of the roots which 
are added to the square. Each side of the quadrate 
represents the root of the square; and, as in the instance, 


* Geometrical illustration of the case, x?-- 102 = 39 
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the roots were connected with the square, we may take 
one-fourth of ten, that is to say, two and a half, and 
combine it with each of the four sides of the figure. 
Thus with the original quadrate A B, four new paral- 
lelograms are combined, each having a side of the qua- 
drate as its length, and the number of two and a half as 
its breadth ; they are the parallelograms C, G, T, and 
K. We have now a quadrate of equal, though unknown 
sides ; but in each of the four corners of which a square 
piece of two and a half multiplied by two and a half is 
wanting. In order to compensate for this want and to 
complete the quadrate, we must add (to that which we 
havealready) four times the square of two and a half, that 
is, twenty-five. Weknow (by the statement) that the first 
figure, namely, the quadrate representing the square, 
together with the four parallelograms around it, which 
represent the ten roots, is equal to thirty-nine of num- 
bers. If to this we add twenty-five, which is the equivalent 
of the four qundrates at the corners of the figure A B, 
by which the great figure D H is completed, then we 
know that this together makes sixty-four. One side 
of this great quadrate is its root, that is, eight. If we 
subtract twice a fourth of ten, that is five, from eight, 
as from the two extremities of the side of the great 
quadrate D H, then the remainder of such a side will 
be three, and that is the foot of the square, or the side 
of the original fignre AB. It must be observed, that 
we have halved thenumber of the roots, and added the 
product of the moiety multiplied by itself to the number 
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thirty-nine, in order to complete the great figure in its (10) 


four corners; because the fourth of any number multi- 

plied by itself, and then by four, is equal to the product 
of the moiety of that number multiplied by itself.* 
Accordingly, we multiplied only the moiety of the roots 
by itself, instead of multiplying its fourth by itself, and 
then by four. This is the figure: 


The same may also be explained by another figure. 
We proceed from the quadrate A B, which represents 
the square. It is our next business to add to it the ten 
roots of the same. We halve for this purpose the ten, 
so that it becomes five, and construct two quadrangles 
on two sides of the quadrate A B, namely, G and D, 


the length of each of them being five, as the moiety of 


the ten roots, whilst the breadth of each is equal to a 
side of the quadrate A B. Then a quadrate remains 
opposite the corner of the quadrate A B. This is equal 


to five multiplied by five: this five being half of the 


number of the roots which we have added to each of the 


two sides of the first quadrate. Thus we know that 


— — 


* 4x(2) =G) 
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the first quadrate, which is the square, and the two 
quadrangles on its sides, which are the ten roots, make 
together thirty-nine. In order to complete the great 
quadrate, there wants only a square of five multiplied 
by five, or twenty-five. This we add to thirty-nine, in 
order to complete the great square S H. The sum is 
sixty-four. We extract its root, eight, which is one of 
the sides of the great quadrangle. By subtracting from 
this the same quantity which we have before added, 
namely five, we obtain three as the remainder. This is 
the side of the quadrangle A B, which represents the 
square; it is the root of this square, and the square 
itself is nine. This is the figure. 


Demonstration of the Case: “a Square and twenty-one 
Dirhems are equal to ten Roots. 


We represent the square by a quadrate A D, the 
length of whose side we donot know. To this we joina 
parallelogram, the breadth of which is equal to one of 
the sides of the quadrate A D, such as the side H N. 
This paralellogram is H B. The length of the two 


* Geometrical illustration of the case, x? + 21 = 2 
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figures together is equal to the line HC. We know 
that its length is ten of numbers; for every quadrate 
has equal sides and angles, and one of its sides multi. 
plied by a unit is the root of the quadrate, or multiplied 
by two it is twice the root of the same. As it is stated, 
therefore, that a square and twenty-one of numbers are 
equal to ten roots, we may conclude that the length of 
the line H C is equal to ten of numbers, since the line 
C D represents the root of the square. We now divide 
the line C H into two equal parts at the point G: the 
line G C is then equal to H G. It is also evident that (12) ۰ 
the line G T is equal to the line C D. At present we ۱ 
add to the line G T, in the same direction, a piece 
equal to the difference between C G and G T, in order 
to complete the square. "Then the line T K becomes 
equal to K M, and we have a new quadrate of equal 
sides and angles, namely, the quadrate M T. We 
know that the line T K isfive; this is consequently the 
length also of the other sides: the quadrate itself is 
twenty-five, this being the product of the multiplication 
of half the number of the roots by themselves, for five 
times five is twenty-five. We have perceived that the 
quadrangle H B represents the twenty-one of numbers 
which were added to the quadrate. We have then cut 
off a piece from the quadrangle H B by the line K T 
(which is one of the sides of the quadrate M T), so that 
only the part T A remains. At present we take from 
the line K M the piece K L, which is equal to G K; it 
then appears that the line T G is equal to M L; more- 
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over, the line K L, which has been cut off from K M, 
is equal to K G; consequently, the quadrangle MR is 
equal to T A. Thus it is evident that the quadrangle 
H T, augmented by the quadrangle M R, is equal to 
the quadrangle H B, which represents the twenty-one. 
"The whole quadrate M T was found to be equal to 
twenty-five. If we now subtract from this quadrate, 
M T, the quadrangles H T and M R, which are equal 
to twenty-one, there remains a small quadrate K R, 
which represents the difference between twenty-five and 
twenty-one. This is four; and its root, represented by 
the line R G, which is equal to G A, is two. If you 
(13) subtract this number two from the line C G, which is 
the moiety of the roots, then the remainder is the line 
A C; that is to say, three, which is the root of the ori- 
ginal square. But if you add the number two to the 
line C G, which is the moiety of the number of the 
roots, then the sum is seven, represented by the line 
C R, which is the root to a larger square. However, 
if you add twenty-one to this square, then the sum will 
likewise be equal to ten roots of the samesquare. Here 
is the figure :— 

R 
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Demonstration of the Case: “three Roots and four of 
Simple Numbers are equal to a Square."* 

Let the square be represented by a quadrangle, the 
sides of which are unknown to us, though they are equal 
among themselves, as also the angles. This is the qua- 
drate A D, which comprises the three roots and the four 
of numbers mentioned in this instance. In every qua- 
drate one of its sides, multiplied by a unit, is its root. 
We now cut off the quadrangle H D from the quadrate 
A D, and take one of its sides H C for three, which is 
the number of the roots. The same is equal to R D. 
It follows, then, that the quadrangle H B represents 
the four of numbers which are added to the roots. Now 
we halve the side C H, which is equal to three roots, at 
the point G ; from this division we construct the square 


H T, which is the product of half the roots (or one and (14) 


a half) multiplied by themselves, that is to say, two and 
a quarter. We add then to the line G T a piece equal 
to the line A H, namely, the piece T L; accordingly 
the line (3 L becomes equal to A G, and the line K N 
equal to T L. Thus a new quadrangle, with equal 
sides and angles, arises, namely, the quadrangle G M; 
and we find that the line A G is equal to M L, and the 
same line A G is equal to G L. By these means the 
line C G remains equal to N R, and the line MN 
equal to T L, and from the quadrangle H B a piece 
equal to the quadrangle K L is cut off. 


* Geometrical illustration of the 3d case, z? = 3x + 4 
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But we know that the quadrangle A R represents the 
four of numbers which are added to the three roots. 
The quadrangle A N and the quadrangle K L are to- 
gether equal to the quadrangle A R, which represents 
the four of numbers. 

We have seen, also, that the quadrangle.G M. com- 
prises the product of the moiety of the roots, or of one 
and a half, multiplied by itself; that is to say two and 
a quarter, together with the four of numbers, which are 
represented by the quadrangles AN and KL. There 
remains now from the side of the great original quadrate 
A D, which represents the whole square, only the moiety 
of the roots, that is to say, one and a half, namely, the 
line G C. If we add this to the line A G, which is 
the root of the quadrate.G M, being equal to two and 
a half; then this, together with C G, or the moiety of 
the three roots, namely, one and a half, makes four, 
which is the line A C, or the root to a square, which 
is represented by the quadrate A D. -Here follows 


the figure. This it was which we were desirous to 


‘explain. 
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We have observed that every question which requires 
equation or reduction for its solution, will.refer you to 
one of the six. cases which I have proposed in this 
book. I have now also explained their arguments. 
Bear them, therefore, in mind. 


ON MULTIPLICATION. 


I sHALL now teach you how to multiply the unknown 
numbers, that is to say, the roots, one by the other, if 
they stand alone, or if numbers are added to them, or if 
numbers are subtracted from them, or if they are sub- 
tracted from numbers; also how to add them one to the 
other, or how to subtract one from the other. 

Whenever one number is to be multiplied by another, 
the one must be repeated as many times as the other 
contains units.* 

If there are greater numbers combined with units to 
be added to or subtracted from them, then four multi- 
plications are necessary ;t namely, the greater numbers 


by the greater numbers, the greater numbers by the 


* If x is to be multiplied by y, x is to be repeated as 
many times as there are units in y. 

T If x = a is to be multiplied by y + b, x is to be mul- 
tiplied by y, x is to be multiplied by Û, a is to be multiplied 
by y, and a is to be multiplied by 5. 
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units, the units by the greater numbers, and the units 
by the units. 

I the units, combined with the greater numbers, are 
positive, then the last multiplication is positive; if they 
are both negative, then the fourth multiplication is like- 
wise positive. But if one of them is positive, and one 

(16) negative, then the fourth multiplication is negative.“ 
For instance, ten and one to be multiplied by ten 
and two.”+ Ten times ten is a hundred; once ten is 
ten positive; twice ten is twenty positive, and once two 
is two positive; this altogether makes a hundred and 
thirty-two. ۱ 
But if the instance is “ ten less one, to be multiplied 
by ten less one,”} then ten times ten is a hundred; the 


+ In multiplying (r- Ka) by (yd) 
+a x +0=+ab 
—ax —b = +ab 
+a x —b = —ab 
—ax +b= —ab 
T )10+1()10+2( 
<< 6 100 
+ 1x10.... 0 
+ 2x10.... 20 
+ 1X 2.... 2 


+132 
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=10X 10.. +100 
— 1X 10.. — 10 
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negative one by ten is ten negative; the other negative 
one by ten is likewise ten negative, so that it becomes 
eighty: but the negative one by the negative one is 
one positive, and this makes the result eighty-one. 

Or if the instance be “ten and two, to be multipled 
by ten less one,”* then ten times ten is a hundred, and 
the negative one by ten is ten negative; the positive 
two by ten is twenty positive; this together is a hun- 
dred and ten; the positive two by the negative one 
gives two negative. This makes the product a hundred 
and eight. l 

I have explained this, that it might serve as an intro- 
duction to the multiplication of unknown sums, when 
numbers are added to them, or when numbers are 
subtracted from them, or when they are subtracted from 
numbers. : 

For instance: Ten less thing (the signification of 
thing being root) to be multipled by ten.“ You 
begin by taking ten times ten, which is a hundred; less 
thing by ten is ten roots negative; the product is there- 
fore a hundred less ten things. 


— — 


* (10 ＋ 2) x(10—1)— \ 
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If the mstance be: “ ten and thing to be multiplied 
by ten, then you take ten times ten, which is a hun- 
dred, and thing by ten is ten things positive; so that the 
product is a hundred plus ten things. 

If the instance be: ten and thing to be multiplied 

(17) by itself": then ten times ten is a hundred, and ten 
times thing is ten things; and again, ten times thing is 
ten things; and thing multiplied by thing is a square 
positive, so that the whole product is a hundred dir- 
hems and twenty things and one positive square. 

If the instance be: ** ten minus thing to be multiplied 
by ten minus thing, $ then ten times ten is a hundred; 
and minus thing by ten is minus ten things; and 
again, minus thing by ten is minus ten things. But 
minus thing multiplied by minus thing is a positive 
square. The product is therefore a hundred and a 
square, minus twenty things. 

In like manner if the following question be proposed 
to you : * one dirhem minus one-sixth to be multiplied 
by one dirhem minus one-sixth ;”§ that is to say, five- 
sixths by themselves, the product is five and twenty 
parts of a dirhem, which is divided into six and thirty 
parts, or two-thirds and one-sixth of a sixth. Compu- 
tation: You multiply one dirhem by one dirhem, the 
*(10 Tr x 10=10 x 10 + 102 - 100 + 102 
(10 4-2) (10+2)=10 x 104-1024 10242? — 100 + 207 + z? 

` f(10—2) x (10— 2) =10 x 10—10z— 102 4-2? = 100—202 +2? 
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product is one dirhem ; then one dirhem by minus one- 
sixth, that is one-sixth negative; then, again, one dir- 
hem by minus one-sixth is one-sixth negative: so far, 
then, the result is two-thirds of a dirhem : but there is 
still minus one-sixth to be multiplied by minus one-sixth, 
which is one-sixth of a sixth positive; the product is, 
therefore, two-thirds and one sixth of a sixth. 

If the instance be, ten minus thing to be multiplied 
by ten and thing,” then you say,“ ten times ten is a | 
hundred ; and minus thing by ten is ten things negative; 
and thing by ten is ten things positive; and minus 
thing by thing is a square positive; therefore, the 
product is a hundred dirhems, minus a square. 

If the instance be, ten minus thing to be multiplied 
by thing, f then you say, ten multiplied by thing is ten 
things; and minus thing by thing is a square negative ; (18) 
therefore, the product is ten things minus a square. 

If the instance be, ** ten and thing to be multiplied 
by thing less ten,“ then you say, thing multiplied by 
ten is ten things positive; and thing by thing is a square 
positive; and minus ten by ten is a hundred dirhems 
negative; and minus ten by thing is ten things nega- 
tive. You say, therefore, a square minus a hundred 
dirhems ; for, having made the reduction, that is to say, 


having removed the ten things positive by the ten things 


* (10—2) )10 + z) 2 10x 10— 102+ 105 - —100— 22 
+ (10—z)xzz10r—2? 
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negative, there remains a. square minus a hundred 
dirhems. 

If the instance be, ten dirhems and half a thing to 
be multiplied by half a dirhem, minus five things, 
then you say, half a dirhem by ten is five dirhems posi- 
tive; and half a dirhem by half a thing is a quarter of 
thing positive; and minus five things by ten dirhems is 
fifty roots negative. This altogether makes five dir- 
hems minus forty-nine things and three quarters of 
thing. After this you multiply five roots negative by 
half a root positive: it is two squares and a half negative. 
Therefore, the product is five dirhems, minus two 
squáres and a half, minus forty-nine roots and three 
quarters of a root. 

If the instance be, ten and thing to be multiplied 
by thing less ten, f then this is the same as if it were 
said thing and ten by thing less ten. You say, there- 
fore, thing multiplied by thing is a square positive; and 
ten by thing is ten things positive; and minus ten by 
thing'is ten things negative. You now remove the 
positive by the negative, then there only remains a 
square. Minus ten multiplied by ten is a hundred, to 
be subtracted from the square. This, therefore, alto- 
gether, is a square less a hundred dirhems. 

(19), Whenever a positive and a negative factor concur in 


% —52) و‎ F4 —502— $5? —5—494«—232? 
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a multiplication, such as thing positive and minus thing, 
the last multiplication gives always the negative pro- 
duct. Keep this in memory. 


ON ADDITION ann SUBTRACTION. 


Know that the root of two hundred minus ten, added 
to twenty minus the root of two hundred, is just ten.* 

The root of two hundred, minus ten, subtracted from 
twenty minus the root of two hundred, is thirty minus 
twice the root of two hundred; twice the root of two 
hundred is equal to the root of eight hundred.t 

A hundred and a square minus twenty roots, added 
to fifty and ten roots minus two squares,{ is a hundred 
and fifty, minus a square and minus ten roots. 

A hundred and a square, minus twenty roots, dimi- 
nished by fifty and ten roots minus two squares, is fifty 
dirhems and three squares minus thirty roots.§ 

I shall hereafter explain to you the reason of this by 
a figure, which will be annexed to this chapter. 

If you require to double the root of any known or 
unknown square, (the meaning of its duplication being 


* g0—4/200--(^/200—10)—10 

+ 20—4/200—(4/200—10) =30—24/200 —30—4/800 
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that you multiply it by two) then it will suffice to 
multiply two by two, and then by the square;* the 
root of the product is equal to twice the root of the 
original square. 

If you require to take it thrice, you multiply three 
by three, and then by the square; the root of the pro- 
duct is thrice the root of the original square. 

Compute in this manner every multiplication of the 
roots, whether the multiplication be more or less than 
two.t 

(20) If you require to find the moiety of the root of the 
square, you need only multiply a half by a half, which 
is a quarter ; and then this by the square: the root of 
the product will be half the root of the first square.1 

Follow the same rule when you seek for a third, or a 

quarter of a root, or any larger or smaller quota§ of it, 
whatever may be the denominator or the numerator. 
. Examples of this: If you require to double the root 
of nine, you multiply two by two, and then by nine: 
this gives thirty-six; take the root of this, it is six, 
and this is double the root of nine. 


* سد تج زرد‎ A 4x? 
3/2? = ۷ ga? 
+ e V 
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In the same manner, if you require to triple the root of 
nine,* you multiply three by three, and then by nine: 
the product is eighty-one ; take its root, it is nine, which 
becomes equal to thrice the root of nine. 

If you require to have the moiety of the root of nine,t 
you multiply a half by a half, which gives a quarter, and 
then this by nine; the result is two and a quarter: take 
its root ; it is one and a half, which is the moiety of the 
root of nine. 

You proceed in this manner with every root, whether 
positive or negative, and whether known or unknown. 


ON DIVISION. 


If you will divide the root of nine by the root of four, 
you begin with dividing nine by four, which gives two 
and a quarter: the root of this is the number which you 
require—it is one and a half. 

If you will divide the root of four by the root of nine,§ 
you divide four by nine; it is four-ninths of the unit: 
the root of this is two divided by three; namely, two- 
thirds of the unit. 


* 3/92 /9X9—4/8129 
+ )/9—4/2-421-14 
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If you wish to divide twice the root of nine by the 
root of four, or of any other square*, you double the 
(21) root of nine in the manner above shown to you in the 
chapter on Multiplication, and you divide the product by 
four, or by any number whatever. You perform this in 

the way above pointed out. 

In like manner, if you wish to divide three roots 
of nine, or more, or one-half or any multiple or sub- 
multiple of the root of nine, the rule is always the 
same: f follow it, the result will be right. ۱ 

If you wish to multiply the root of nine by the root of 
four,t multiply nine by four; this gives thirty-six; take 
its root, it is six; this is the root of nine, multiplied by 
the root of four. 

Thus, if you wish to multiply the root of five by the 
root of ten,§ multiply five by ten: the root of the pro- 
duct is what you have required. 

If you wish to multiply the root of one-third by the 
root of a half || you multiply one-third by a half: it is 
one-sixth: the root of one-sixth is equal to the root of 
one-third, multiplied by the root of a half. 

If you require to multiply twice the root of nine by 
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thrice the root of four,* then take twice the root of nine, 
according to the rule above given, so that you may know 
the root of what square itis You do the same with 
respect to the three roots of four in order to know what 
must be the square of such a root. You then multiply 
these two squares, the one by the other, and the root of 
the product is equal to twice the root of nine, multiplied 
by thrice the root of four. 

You proceed in this manner with all positive or ne- 
gative roots. 

Demonstrations. 22 

The argument for the root of two hundred, minus ten, | 
added to twenty, minus the root of two hundred, may be 
elucidated by a figure: 

Let the line A B represent the root of two hundred; 
let the part from A to the point C be the ten, then the 
remainder of the root of two hundred will correspond to 
the remainder of the line A B, namely to the line C B. 
Draw now from the point B a line to the point D, to 
represent twenty ; let it, therefore, be twice as long as 
the line A C, which represents ten; and mark a part of 
it from the point B to the point H, to be equal to the 
line A B, which represents the root of two hundred; 
then the remainder of the twenty will be equal to the 
part of the line, from the point H to the point D. As 
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our object was to add the remainder of the root of two 
hundred, after the subtraction of ten, that is to say, the 
line C B, to the line H D, or to twenty, minus the root 
of two hundred, we cut off from the line B H a piece 
equal to C B, namely, the line SH. We know already 
that the line A B, or the root of two hundred, is equal to 
the line B H, and that the line A C, which represents the 
ten, is equal to the line S B, as also that the remainder 
of the line A B, namely, the line C B i is equal to the 
remainder of the line B H, namely, to S H. Let us 
add, therefore, this piece S H, to the line HD. We 
have already seen that from the line B D, or twenty, a 
piece equal to A C, which is ten, was cut off, namely, 
the piece B S. There remains after this the line S D, 
which, consequently, is equal to ten. This it was that 
we intended to elucidate. Here follows the figure. 
(23) 


The argument for the root of two hundred, minus ten, 
to be subtracted from twenty, minus the root of two 
hundred, is as follows. Let the line A B represent the 
root of two hundred, and let the part thereof, from A to 
the point C, signify the ten mentioned in the instance. 
We draw now from the point B, a line towards the point 
D, to signify twenty. Then we trace from B to the 
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point H, tlie same length'as the length of the line which 
represents the root of two hundred; that is of the line 
AB. We have seen that the line © B is the remainder 
from the twenty, after theroot of two hundred has been 
subtracted. It is our purpose, therefore, to subtract 
the line C B from the line H D; and we now draw from 
the point D, a line towards the point S, equal in length 
to the line A C, which represents the ten. Then the 
whole line S D is equal to S B, plus B D, and we per- 
ceive that all this added together amounts to thirty. 
We now cut off from the line H D, a piece equal to 
C B, namely, the line H G; thus we find that the line 
` GD is the remainder from the line 5 D, which signifies 
thirty. We: see also that the line B H is the root of 
two hundred and that the line S B and B C is likewise 
the-root of two hundred. Now the line H © is equal 
to C B; therefore the piece subtracted from the line 
S D, which represents thirty, is equal to twice the 
root of two hundred, or once the root of eight hundred. (24) 
` This it is that we wished to elucidate. ` 

Here follows the figure : 


D G H B 
As for the hundred and square minus twenty roots | 
added to fifty, and ten roots minus two squares, this does 
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not admit of any figure, because there are three diffe- 
rent species, viz. squares, and roots, and numbers, and 
nothing corresponding to them by which they might 
be represented. We had, indeed, contrived to con- 
struct a figure also for this case, but it was not suffi- 
ciently clear. 

The elucidation by words is very easy. You know 
that you have a hundred and a square, minus twenty 
roots. When you add to this fifty and ten roots, it be- 
comes a hundred and fifty and a square, minus ten roots. 
The reason for these ten negative roots is, that from the 
twenty negative roots ten positive roots were subtracted 
by reduction. This being done, there remains a hun- 
dred and fifty and a square, minus ten roots. With the 
hundred a square is connected. If you subtract from 
this hundred and square the two squares negative con- 
nected with fifty, then one square disappears by reason 
of the other, and the remainder is a hundred and fifty, 
minus 8 square, and minus ten roots. 


This it was that we wished to explain. 
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OF THE SIX PROBLEMS. 


BEFORE the chapters on computation and the several (25) 
species thereof, I shall now introduce six problems, as 
instances of the six cases treated of in the beginning of 
this work. I have shown that three among these cases, 
in order to be solved, do not require that the roots 
be halved, and I have also mentioned that the calculat- 
ing by completion and reduction must always neces- 
sarily lead you to one of these cases. I now subjoin 
these problems, which will serve to bring the sub- 
ject nearer to the understanding, to render its com- 
prehension easier, and to make the arguments more 
perspicuous. ۱ 


First Problem. 


I have divided ten into two portions; I have multi- 
plied the one of the two portions by the other; after 
this I have multiplied the one of the two. by itself, 
and the product of the multiplication by itself is four 
times as much as that of one of the portions by the 
other.* ۱ 

Computation: Suppose one of the portions to be 
thing, and the other ten minus thing: you multiply 
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thing by ten minus thing; it is ten things minus a 
square. Then multiply it by four, because the in- 
stance states ‘four times as much." The result will be 
four times the product of one of the parts. multiplied by 
the other. This is forty things minus four squares, 
After this you multiply thing by thing, that is to say, 
one of the portions by itself. This is a square, which 
is equal to forty things minus four squares. Reduce it 
now by: the four squares, and add them to the one 
square. Then she equation is: forty things.are equal 
to five squares; and one square will be equal to eight 
roots, that is, sixty-four; the root of this is eight, and 
this is one of the two portions, namely, that which is to 
(26) be multiplied. by itself. ‘The remainder from the ten 
is two, and that is the other portion. Thus the question 
leads you to one of the six cases, namely, that of 

& squares equal to roots.” Remark this. 


Second Problem. 


I have divided ten into two portions :: 1 have multi- 
plied each of the parta by itself, and afterwards ten by 
atself: the product of ten by itself is equal to one ofthe 
two parts multiplied by itself, and afterwards by two 
and seven-ninths; or equal to the other multiplied by 
itself, and afterwards by six and one-fourth.* 
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Computation: Suppose one of the parts to be thing, 
and the other ten miuus thing. You multiply thing by 
itself, it is a,square; then by two and seven-ninths, 
this makes it two squares and seven-ninths of a square. 
You afterwards multiply ten by ten; it is a hundred, 
which much. be equal to two squares and seven-ninths 
of a square. Reduce it to one square, through division 
by nine twenty-fifihs;* this being its fifth and four- 
fifths of its fifth, take now also the fifth and four-fifths 
of the fifth of a hundred; this is thirty-six, which is 
equal to one square. Take its root, it is six. This is 
one of the. twa portions; and accordingly the ather is 
four. This question leads yau, therefore, to one of the 
six cases, namely, squares equal to numbers." 


Third Problem. E 


I haye divided ten into two parts. Ihave afterwards 
divided the one by the other, and the quotient. was four. 
Computation: Supposé. one of the two parts.to be (27) 
thing, the other ten minus. thing. Then you divide ten 
minus thing by thing, in order that four may be ob- 
tained. You know that if you. multiply the quotient 
by the divisor, the sum which was divided is restored. 
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In the present question the quotient is four and the 
divisor is thing. Multiply, therefore, four by thing ; 
the result is four things, which are equal to the sum to 
be divided, which was ten minus thing. You now 
reduce it by thing, which you add to the four things. 
‘Then we have five things equal to ten; therefore one 
thing is equal to two, and this is one of the two portions. 
This question refers you to one of the six cases, 
namely, roots equal to numbers." 


Fourth Problem. 


I have multiplied one-third of thing and one dirhem 
by one-fourth of thing and one dirhem, and the product 
was twenty.* ۱ 

Computation: You multiply one-third of thing by 
one-fourth of thing; it is one-half of a sixth of a square. 
Further, you multiply one dirhem by one-third of thing, 
it is one-third of thing; and one dirhem by one-fourth 
of thing, it is one-fourth of thing; and one dirhem by 
one dirhem, it is one dirhem. The result of this is: the 
moiety of one-sixth of a square, and one-third of thing, 
and one-fourth of thing, and one dirhem, is equal to 
twenty dirhems. Subtract now the one dirhem from 
00 0 
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these twenty dirhems, there remain nineteen dirhems, 
equal to the moiety of one-sixth of a square, and one- 
third of thing, and one-fourth of thing. Now make your 
square a whole one: you perform this by multiplying all 
that you have by twelve. Thus you have one square 
and seven roots, equal to two hundred and twenty-eight 
dirhems. Halve the number of the roots, and multiply 
it by itself; it is twelve and one-fourth. Add this to 
the numbers, that is, to two hundred and twenty-eight; (28) 
the sum is two hundred and forty and one quarter. Ex- 
tract the root of this; it is fifteen and a half. Subtract 
from this the moiety of the roots, that is, three and a 
half, there remains twelve, which is the square required. 
This question leads you to one of the cases, namely, 
* squares and roots equal to numbers." 


Fifth Problem. 


I have divided ten into two parts; I have then multi- 
plied each of them by itself, and when I had added the 
products together, the sum was fifty-eight dirhems.* 

Computation : Suppose one of the two parts to be 
thing, and the other ten minus thing. Multiply ten 
minus thing by itself; it is & hundred and a square 
minus twenty things. ‘Then multiply thing by thing ; it 
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is a square. Add both together. The sum is a hun- 
dred, plus two squares: minus twenty things, which are 
equal to fifty-eight dirhems. Take now the twenty 
negative things from the hundred and the two squares, 
and add them to fifty-eight; then a hundred, plus two 
squares, are equal to fifty-eight dirhems and twenty 
things. Reduce this to one square, by taking the moiety . 
of all you have. It is then: fifty dirhems and a square, 
which are equatto twenty-nine dirhems and ten things. 
Then reduce this, by taking twenty-nine from fifty ; 
there remains twenty-one and a square, equal to ten 
things. Halve. the number of the roots, it is five; multiply 
this by itself, it is twenty-five; take from this the twenty. 
one which are connected with the square, the remaitider 

(29) is four. Extract the root, it.is two. Subtract this from 
the moiety of the roots, namely, from five, there remains 
three. This is one of the portions; the other is seven. 
This question refers you to one of the six cases, namely 
“squares and numbers equal to roots.“ 


Sixth Problem. 


I have multiplied one-third of a root by one-fourth 
of a root, and: the product is equal to the root and 
twenty-four dirhems.* ۱ ۱ 
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Computation: Call the root thing; then one-third of 
thing is multiplied by one-fourth of thing; this is the 
moiety of one-sixth of the square, and is equal to thing 
and twenty-four dirhems. Multiply this moiety of one- 
sixth of the square by twelve, in order to make your 
equare & whole one, and multiply also the tbing by 
. twelve, which yields twelve things; and also four-and- 
twenty by twelve: the product ofthe whole will be two 
hundred and eighty-eight dirhems and twelve roots, 
which are equal to one square. The moiety of the roots 
issix. Multiply this by itself, and add it to two hun- 
dred and eighty-eight, it will be three hundred and 
twenty-four. Extract the root from this, it is eighteen; 
add this to the moiety of the roots, which was six ; the 
sum is twenty-four, and this is the square sought for. 
This question refers you to one of the six cases, 
namely, “roots and numbers equal to squares.” 


VARIOUS QUESTIONS. 


Ir a person puts such a question to you as: “I have (30) 
divided ten into two parts, and multiplying one of 
these by the other, the result was twenty-one;"* then 
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you know that one of the two parts is thing, and the 
other ten minus thing. Multiply, therefore, thing by 
ten minus thing; then you have ten things minus 
2 square, which is equal to twenty-one. Separate the 
square from the ten things, and add it to the twenty- 
one. Then you have ten things, which are equal to 
twenty-one dirhems and a square. Take away the 
moiety of the roots, and multiply the remaining five 
by itself; it is twenty-five. Subtract from this the 
twenty-one which are connected with the square; the 
remainder is four. Extract its root, it is two. Sub- 
tract this from the moiety of the roots, namely, five ; 
there remain three, which is one of the two parts. Or, 
if you please, you may add the root of four to the 
moiety of the roots; the sum is seven, which is likewise 
one of the parts. This is one of the problems which 
may be resolved by addition and subtraction. 

If the question be: “I have divided ten into two parts, 
and having multiplied each part by itself, I have sub- 
tracted the smaller from the greater, and the remainder 
was forty;”* then the computation is—you multiply ten 


(31) minus thing by itself, it is a hundred plus one square 


minus twenty things; and you also multiply thing by 
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thing, it is one square. Subtract this from a hundred 
and a square minus twenty things, and you have a 
hundred, minus twenty things, equal to forty dirhems. 
Separate now the twenty. things from a hundred, and 
add them to the forty ; then you have a hundred, equal 
to twenty things and forty dirhems. Subtract now forty 
from a hundred; there remains sixty dirhems, equal to 
twenty things: therefore one. thing is equal to ہت‎ 
which is one of the two parts. 

If the question be: I have divided ten into two parts, 
and having multiplied each part by itself, I have put 
them together, and have added to them the difference 
of the two parts previously to their multiplication, and 
the amount of all this is fifty-four;"* then the compu- 
tation is this: You multiply ten minus thing by itself; 
it is a hundred and a square minus twenty things. 
Then multiply also the other thing of the ten by itself ; 
itisone square. Add this together, it will be a hun- 
dred plus two squares minus twenty things. It was 
stated that the difference of the two parts before multi- 
plication should be added to them. You say, therefore, 
the difference between them is ten minus two things. 
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The result isa hundred and ten and two squares minus 
twenty-two things, which are equal to fifty-four dirhems. 
Having reduced and equalized this, you may say, a 
hundred and ten dirhems and two squares are equal to 
fifty-four dirhems and twenty-two things. Reduce now 
the two squares to one square, by taking the moiety of 
all you have. Thus it becomes fifty-five dirhems and a 
square, equal to twenty-seven dirhems and eleven things. 
Subtract twenty-seven from fifty-five, there remain 

(82) twenty-eight dirhems and a square, equal to eleven 

| things. Halve now the things, it will be five and a 
half; multiply this by itself, it is thirty and a quarter. 
Subtract from it the twenty-eight which are combined 
with the square, the remainder is two and a fourth. 
Extract its root, it is one and ahalf. Subtract: this 
from the moiety of the roots, there remain four, which 
is one of the two parts. 

If one say, ‘I have divided ten into two parts; and 
have divided the first by the second, and the second by 
the first, and the sum of the quotient is two dirhems 
and one-sixth ;"* then the computation is this: If you 
multiply each part by itself, and add the products 
together, then their sum is equal to one of the parts 
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multiplied by the other, and again by the quotient 
which is two and one-sixth. Multiply, therefore, ten 
less thing by itself; it is a hundred and a square less 
ten things. Multiply thing by thing; it is one square. 
Add this together; the sum is a hundred plus two 
squares less twenty things, which is equal to thing mul- 
tiplied by ten less thing; that is, to ten things less a 
square, multiplied by the sum of the quotients arising 
from the division of the two parts, namely, two and 
one-sixth, We have, therefore, twenty-one things and 
two-thirds of thing less two squares and one-sixth, equal 
to a hundred plus two squares less twenty things. Re- 
duce this by adding the two squares and one-sixth to a 
hundred plus two squares less twenty things, and add 
the twenty negative things from the hundred plus the 
two squares to the twenty- one things and two-thirds of 
thing. Then you have a hundred plus four squares (33) 
and one-sixth of a square, equal to forty-one things and 
two-thirds of thing. Now reduce this to one square. 
You know that one square is obtained from four squares 
and one-sixth, by taking a fifth and one-fifth of a fifth.* 
Take, therefore, the fifth and one-fifth of a fifth of all 
that you have. Then it is twenty-four and a square, 
equal to ten roots; because ten is one-fifth and one-fifth 
of the fifth of the forty-one things and two-thirds of a 
thing. Nowhalve the roots; it gives five. Multiply this 
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by itself; it is five-and-twenty. Subtract from this 
the twenty-four, which are connected with the square ; 
the remainder is one. Extract its root; it is one. 
Subtract this from the moiety of the roots, which 
is five. ‘There remains four, which is one of the two 
parts. ۱ 

Observe that, in every case, where any two quantities 
whatsoever are divided, the first by the second and the 
second by the first, if you multiply the quotient of the 
one division by that of the other, the product is always 
one.* 

If some one say: Lou divide ten into two parts; 
multiply one of the two parts by five, and divide it by 
the other: then take the moiety of the quotient, and 
add this to the product of the one part, multiplied by 
five; the sum is fifty dirhems ;”+ then the computation 
is this: Take thing, and multiply it by five. "This is 
now to be divided by the remainder of the ten, that is, 
by ten less thing ; and of the quotient the moiety is to 
be taken. 

(34) You know that if you divide five things by ten less 
thing, and take the moiety of the quotient, the result is 
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the same as if you divide the moiety of five things by 
ten less thing. Take, therefore, the moiety of five 
things; it is two things and a half: and this you 
require to divide by ten less thing. Now these two 
things and a half, divided by ten less thing, give a 
quotient which is equal to fifty less five things: for the 
question states: add this (the quotient). to the one 
part multiplied by five, the sum will be fifty. You 
have already observed, that if the quotient, or the result 
of the division, be multiplied by the divisor, the divi- 
dend, or capital to be divided, is restored. Now, your 
capital, in the present instance, is two things and a 
half. Multiply, therefore, ten less thing by fifty less 
five things. ‘Then you have five hundred dirhems and 
five squares less a hundred things, which are equal to 
two things and a half. Reduce this to one square. 
Then it becomes a hundred dirhems and a square less 
twenty things, equal to the moiety of thing. Separate 
now the twenty things from the hundred dirhems and 
square, and add them to the half thing. Then you 
have a hundred dirhems and a square, equal to twenty 
things and a half. Now halve the things, multiply 
the moiety by itself, subtract from this the hundred, 
extract the root of the remainder, and subtract this 
from the moiety of the roots, which is ten and one- 
fourth: the remainder is eight; and this is one of the 
portions. 

If some one say: ** You divide ten into two parts: 


multiply the one by itself; it will be equal to the other 
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taken eighty-one times. Computation: You say, ten 
less thing, multiplied by itself, is a hundred plus a 
(35) square less twenty things, and this is equal to eighty- 
one things. Separate the twenty things from a hundred 
and a square, and add them to eighty-one. It will 
then be a hundred plus a square, which is equal to a 
hundred and one roots. Halve the roots; the moiety is 
fifty and a half. Multiply this by itself, it is two thou- 
sand five hundred and fifty and a quarter. Subtract 
from this one hundred; the remainder is two thousand 
four hundred and fifty anda quarter. Extract the root 
from this; it is forty-nine and a half. Subtract this 
from the moiety of the roots, which is fifty and a half. 
There remains one, and this is one of the two parts. 

If some one say : “ I have purchased two measures of 
wheat or barley, each of them at a certain price. I 
afterwards added the expences, and the sum was equal 
to the difference of the two prices, added to the diffe- 
rence of the measures. 
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r times dearer than the barley. The sum I expended was 
equal to the difference in the quantities, added to the diffe- 
rence in the prices of the grain." 
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` Computation: Take what numbers you please, for it 
is indifferent; for instance, four and six. Then you 
say : I have bought each measure of the four for thing; 
and accordingly you multiply four by thing, which gives 
four things; and I have bought the six, each for the 
moiety of thing, for which I have bought the four; or, 
if you please, for one-third, or one-fourth, or for any 
ether quota of that price, for it is indifferent. Suppose 
that you have bought the six measures for the moiety of 
thing, then you multiply the moiety of thing by six; 
this gives three things. Add them to the four things; 
the sum is seven things, which must be equal to the 
difference of the two quantities, which is two measures, 
plus the difference of the two prices, which is a moiety 
of thing. You have, therefore, seven things, equal to 
two and a moiety of thing. Remove, now, this moiety 
of thing, by subtracting it from the seven things. 
. There remain six things and a half, equal to two dir- (36) 
hems: consequently, one thing is equal to four-thir- 
teenths of a dirhem. ‘The six measures were bought, 
each at one-half of thing; that is, at two-thirteenths of 
a dirhem. Accordingly, the expenses amount to eight- 
and-twenty thirteenths of a dirhem, .and this sum is 
equal to the difference of the two quantities; namely, 


If z is the price of the barley, rz is the price of the 
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the two measures, the arithmetical equivalent for which 
is six-and-twenty thirteenths, added to the difference of 
the two prices, which is two-thirteenths: both diffe- 
rences together being likewise equal to twenty-eight 
parts. 

If he say: There are two numbers,“ the difference 
of which is two dirhems. I have divided the smaller by 
the larger, and the quotient was just half a dirhem.”+ 
Suppose one of the two numbers* to be thing, and the 
other to be thing plus two dirhems. By the division 
of thing by thing plus two dirbems, half a dirhem 
appears as quotient. You have already observed, that 
by multiplying the quotient by the divisor, the capital 
which you divided is restored. This capital, in the 
present case, is thing. Multiply, therefore, thing and 
two dirhems by half a dirhem, which is the quotient; 
the product is half one thing plus one dirhem; this is 
equal to thing. Remove, now, half a thing on account 


* In the original, * squares." The word square is used 
in the text to signify either, 1st, a square, properly so called, 
fractional or integral; 2d, a rational integer, not being a 
square number; 3d, a rational fraction, not being a square; 
4th, a quadratic surd, fractional or integral. 
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of the other half thing; there remains one dirhem, 
equal to half a thing. Double it, then you have one 
thing, equal to two dirhems. Consequently, the other 
number“ is four. 

If some one say: “I have divided ten into two parts; 
I have multiplied the one by ten and the other by itself, 
and the products were the same;"t then the computa- 
tion is this: You multiply thing by ten; it is ten things. 
Then multiply ten less thing by itself; itis a hundred (37) 
and a square less twenty things, which is equal to ten 
things. Reduce this according to the rules, vien I 
have above explained to you. 

Inlike manner, if he say: ** I have divided ten into 
two parts; I have. multiplied one of the two by the 
other, and have then divided the product by the diffe» 
rence of the two parts before their multiplication, and the 
result of this division is five and one-fourth ;"t the come. 
putation will be this: You subtract thing from ten; there 
remain ten less thing. Multiply the one by the other, it 
is ten things less a square. This is the product of the 
multiplication of one of the two parts by theother, At 
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present you divide this by the difference between the 
two parts, which is ten less two things. The quotient 
of this division is, according to the statement, five and 
a fourth. If, therefore, you muliply five and one-fourth 
by ten less two things, the product must be equal to the 
above amount, obtained by multiplication, namely, ten 
things less one square. Multiply now five and one- 
fourth by ten less two squares. The result is fifty-two 
dirhems and a half less ten roots and a half, which is 
equal to ten roots less asquare. Separate now the ten 
roots and a half from the fifty-two dirhems, and add 
them to the ten roots less a square; at the same time 
separate this square from them, and add it to the 
fifty-two dirhems and a half. Thus you find twenty 
roots and a half, equal to fifty-two dirhems and a half 
and one square. Now continue reducing it, conform- 
ably to the rules explained at the commencement of 
this book. 

(38) 1۶ the question be: “There is a square, two-thirds of 
one-fifth of which are equal to one-seventh of its root;" 
then the square is equal to one root and half a seventh 
ofa root; and the root consists of fourteen-fifteenths 
of the square.* The computation is this: You 
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multiply. two-thirds of one-fifth of the square by 
seven and a half, in order that the square may be com- 
pleted. Multiply that which you have already, namely, 
one-seventh of its root, by the same. The result will 
be, that the square is equal to one root and half a 
seventh of the root; and the root of the square is one 
aud a half seventh ; and the square is one and twenty- 
nine one hundred and ninety-sixths of a dirhem. Two- 
thirds of the fifth of this are thirty parts of the hundred 
and ninety-six parts. One-seventh of its root is like- 
wise thirty parts of a hundred and ninety-six. 

If the instance be: °“ Three-fourths of the fifth of a 
square. are equal to four-fifths of its root,"* then the 
computation is this: You add one-fifth to the four- 
fifths, in order to complete the root. This is then equal 
to three and three-fourths of twenty parts, that is, to 
fifteen eightieths of the square. Divide now eighty by 
fifteen ; the quotient is five and one-third. This is the 
root of the square, and the square is twenty-eight and 
four-ninths. ۱ | 

If some one say : ** What is the amount of a square- 
root,t which, when multiplied by four times itself, 


* 2x f= fe 
257 or ür, or gz = 1 
*. 4 ح‎ 18 = 5+ 


T <“ Square in the original. 


( 54 ) 


amounts to twenty ?*" the answer is this: If you mul- 
tiply it by itself it will be five: it is therefore the root 
of five. 

If somebody ask you for the amount of a square- 
root, which when multiplied by its third amounts. to 
ten,f the solution is, that when multiplied by itself it 
will amount to thirty; and it is consequently the root 
of thirty. 

(89) If the question be: “To find a quantityt, which 
when multiplied by four times itself, gives one-third of 
the first quantity as product,"$ the solution is, that if 
vou multiply it by twelve times itself, the quantity 
itself must re-appear : it is the moiety of one moiety of 
one-third. 

If the question be: A square, which when multiplied 
by its root gives three times the original square as pro- 
duct," then the solution is: that if you multiply the 
root by one-third of the square, the original square is 
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restored; its root must consequently be three, and the . 
square itself nine. 

If the instance be: ** To find a square, four roots of 
which, multiplied by three roots, restore the square 
with a surplus of forty-four dirhems, then the solution 
is: that you multiply four roots by three roots, which 
gives twelve squares, equal to a square and forty-four 
dirhems. Remove now one square of the twelve on 
account of the one square connected with the forty-four 
dirhems. There remain eleven squares, equal to forty- 
four dirhems. Make the division, the result will be 
four, and this is the square. ۱ 

If the instance be: ۸ square, four of the roots of 
which multiplied by five of its roots produce twice the 
square, with a surplus of thirty-six dirhems;"t then the 
solution is: that you multiply four roots by five roots, 
which gives twenty squares, equal to two squares and 
thirty-six dirhems. Remove two squares from the twenty 
on account of the other two. The remainder is eigh- 
teen squares, equal to thirty-six dirhems. Divide now 
thirty-six dirhems by eighteen; the quotient is two, 
and this is the square. 
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(40) In the same manner, if the question be: ** A square, 
multiply its root by four of its roots, and the product 
will be three times the square, with a surplus of fifty 
dirhems. Computation: You multiply the root by four 
roots, it is four squares, which are equal to three squares 
and fifty dirhems. Remove three squares from the four ; 
there remains one square, equal to fifty dirhems. One 
root of fifty, multiplied by four roots of the same, gives 
two hundred, which is equal to three times the square, 
and a residue of fifty dirhems. 

If the instance be: A square, which when added to 
twenty dirhems, is equal to twelve of its roots, then 
the solution is this: You say, one square and twenty 
dirhems are equal to twelve roots. Halve the roots and 
multiply them by themselves; this gives thirty-six. 
Subtract from this the twenty dirhems, extract the 
root from the remainder, and subtract it from the 
moiety of the roots, which is six. The remainder is 
the root of the square : it is two dirhems, and the e 
is four. 

If the instance be: ** To find و‎ square, of which if 
one-third be added to three dirhems, and the sum be 
subtracted from the square, the remainder multiplied by 
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itself restores the square;”* then the computation 
is this: If you subtract one-third and three dirhems 
from the square, there remain two-thirds of it less three 
dirhems. This is the root. Multiply therefore two-thirds 
of thing less three dirhems by itself. You say two- 
thirds by two-thirds is four ninths of a square; and less 
two-thirds by three dirhems is two roots: and again, 
two-thirds by three dirhems is two roots; and less three 
dirhems by less three dirhems is nine dirhems. You (41) 
have, therefore, four-ninths of a square and nine dirhems 
less four roots, which are equal to one root. Add the 
four roots tothe one root, then you have five roots, 
which are equal to four-nintlis of a square and nine 
dirhems. Complete now your square; that is, multiply 
the four-ninths of a square by two and a fourth, which 
gives one square; multiply likewise the nine dirhems 
by two and a quarter; this gives twenty and a quarter; 
finally, multiply the five roots by two and a quarter; 
this gives eleven roots and a quarter. You have, there- 
fore, a square and twenty dirhems and a quarter, equal 
to eleven roots and a quarter.. Reduce this according to 
what I taught you about halving the roots. 
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thing ; it is two squares and two things, equal to one 
dirhem and a half. Reduce them to one square: chat | 
is, take the moiety of all you have. You say, there- | 
fore, one square and one thing are equal to three- ۱ 
fourths of a dirhem. Reduce this, according to what 
I have taught you in the beginning of this work. 
If the instance be: “ A number,* you remove one- 
third of it, and one-fourth of it, and four dirhems : then 
you multiply the remainder by itself, and the number,“ 
is restored, with a surplus of twelve dirhems :"t then 
the computation is this: You take thing, and subtract 
from it one-third and one-fourth; there remain five- 
twelfths of thing. Subtract from this four dirhems: 
(43) the remainder is five-twelfths of thing less four dirhems. 
Multiply this by itself. .Thus the five parts become 
five-and-twenty parts; and if you multiply twelve by 
itself, it is a hundred and forty-four. This makés, 
therefore, five and twenty hundred and forty-fourths 
of a square. Multiply then the four dirhems twice by 
the five-twelfths; this gives forty parts, every twelve of 
which make one root (forty-twelfths) و‎ finally, the four 
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dirhems, multiplied by four dirhems, give sixteen dir- 
hems to be added. The forty-twelfths are equal to 
three roots and one-third of a root, to be subtracted. 
The whole product is, therefore, twenty-five-hundred- 
and-forty-fourths of a square and sixteen; dirhems less 
three roots and: one-third of a root, equal to the original 
number,* which is thing and twelve dirhems. Reduce 
this, by adding the three roots and one-third to the 
thing and twelve dirhems. Thus you have four roots 
and one-third of a root and twelve dirhems. Go on 
balancing, and subtract the twelve (dirhems) from six- 
teen; there remain four dirhems and five-and-twenty- 
hundred-and-forty-fourths of a square, equal to four 
roots and one-third. Now itis necessary to complete 
the square, This you can accomplish by multiply- 
ing all you have by five and nineteen twenty-fifths. 
Multiply, therefore, the twenty-five-one-hundred-and- 
forty-fourths of a square by five and nineteen twenty- 
fifths. This gives a square. ‘Then multiply the four (44) 
dirhems by five and nineteen twenty-fifths ; this gives 
twenty-three dirhems and one twenty-fifth. . Then 
multiply four roots and one-third by five and nineteen 
twenty-fifths; this gives twenty-four roots and twenty- 
four twenty-fifths of a root. Now halve the number of 
the roots: the moiety is twelve roots and twelve twenty- 
fifths of a root. Multiply this by itself. It is one 
hundred-and-fifty-five dirhems and four hundred-and- 
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sixty-nine six-hundred-and-twenty-fifths. Subtract 
from this the twenty-three dirhems and the one twenty- 
fifth connected with the square. The remainder is 
one-hundred-and-thirty-two and four-hundred-and- 
forty six-hundred-and-twenty-fifths. Take the root of 
this: it is eleven dirhems and thirteen twenty-fifths. 
Add this to the moiety of the roots, which was twelve 
dirhems and twelve twenty-fifths. The sum is twenty- 
four. It is the number* which you sought. When 
you subtract its third and its fourth and four dirhems, 
and multiply the remainder by itself, the number * is 
restored, with a surplus of twelve dirhems. 
If the question be: To find a square-root,* which, 
when multiplied by two-thirds of itself, amounts to 
(45) five;"t then the computation is this: You multiply 
one thing by two-thirds of thing; the product is two- 
thirds of square, equal to five. Complete it by adding 
its moiety to it, and add to five likewise its moiety. 
Thus you have a square, equal to seven and a half. 
Take its root; it is the thing which you required, and 
which, when multiplied by two-thirds of itself, is equal 
to five. . | 
If the instance be: Two numbers, f the difference 
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of which is two dirhems; you divide the small one by 
the great one, and the quotient is equal to half a dir- 
hem ;* then the computation is this: Multiply thing 
and two dirhems by the quotient, that is a half. The 
product is half a thing and one dirhem, equal to thing. 
Remove now half a dirhem on account of the half dir- 
hem on the pther side. The remainder is one dir- 
hem, equal to halfa thing. Double it: then you have 
thing, equal to two dirhems. This is one of the two 
numbers t and the other is four. 

Instance: * You divide one dirhem amongst a cer- 
tain number of men, which number is thing. Now you 
add one man more to them, and divide again one dir-. 
hem amongst them ; the quota of each is then one-sixth 
of a dirhem less than at the first time.”{ Computation: 
You multiply the first number of men, which is thing, 
by the difference of the share for each of the other 
number. ‘Then multiply the product by the first and 
second number of men, and divide the product by.the 
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difference of these two numbers. Thus you obtain the 
sum which shall be divided. Multiply, therefore, the 
first number of men, which is thing, by. the one- 
sixth, which is the difference of the shares; this gives 
one-sixth of root. Then multiply this by the original 
number of the men, and that of the additional one, 
that is to say, by thing plus one. The product is one- 
sixth of square and one-sixth of root divided by one 
(46) dirhem, and this is equal to one dirhem. Complete the 
square which you have through multiplying it by six. 
‘Fhen you have a square and a root equal to six dir- 
hems. Halve the root and multiply the moiety by 
itself, it is one-fourth. Add this to the six; take the 
root of the sum and subtract from it the moiety of the 
root, which you have multiplied by itself; namely, a 
half. The remainder is the first number of men; which 
in this instance is two. 5 
If the instance be: To find a square-root,* which 
when multiplied by two-thirds of. itself amounts to 
five: then the computation is this: If you multiply 
it by itself, it gives seven and a half. Say, therefore, 
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it is the root of seven and a half multiplied by two- 
thirds of the root of seven and a half. Multiply then 
two-thirds by two-thirds, it is four-ninths; and four- 
ninths multiplied by seven and a half is three and a 
third. The root of three and a third is two-thirds of 
the root of seven and a half. Multiply three and a 
third by seven and a half; the product is twenty-five, 
and its root is five. 

If the instance be: “A square multiplied by three of 
its roots is equal to five times the original square;"* 
then this is the same as if it had been said, a square, 
which when multiplied by its root, is equal to the first 
square and two-thirds of it. Then the root of the 
square is one and two-thirds, and the square is two 
dirhems and seven-ninths. 
` If the instance be: Remove one-third from a 
square, then multiply the remainder by three roots of 
the first square, and the first'square will be restored.“ 


Computation : If you multiply the first square, before (47) 


removing two-thirds from it, by three roots of the 
same, then itis one square and a half; for according 
to the statement two-thirds of it multiplied by three 
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roots give one square; and, consequently, the whole of 
it multiplied by three roots of it gives one square and a 
half. This entire square, when multiplied by one 
root, gives half a square; the root of the square must 
therefore be a half, the square one-fourth, two-thirds 
of the square one-sixth, and three roots of the square 
one anda half. If you multiply one-sixth by one and 
ahalf, the product is one-fourth, which is the square. 

Instance: A square; you subtract four roots of the 
same, then take one-third of the remainder; this is 
equal to the four roots.” The square is two hundred 
and fifty-six.* Computation: You know that one-third 
of the remainder is equal to four roots; consequently, 
the whole remainder must be twelve roots; add to this 
the four roots; the sum is sixteen, which is the root of 
the square. 

Instance: A square; you remove one root from it; 
and if you add to this root a root of the remainder, the 
sum is two dirhems.”+ Then, this is the root of a 
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square, which, when added to the root of the same 
square, less one root, is equal to two dirhems. Sub- 
tract from this one root of the square, and subtract also 
from the two dirhems one root of the square. Then 
two dirhems less one root multiplied by itself is four 
dirhems and one square less four roots, and this is equal 
to a square less one root. Reduce it, and you find a 
square and four dirhems, equal to a square and three 
roots. Remove square by square; there remain three 
roots, equal to four dirhems; consequently, one root is 
equal to one dirhem and one-third. This is the root of 
the square, and the square is one dirhem and seven- 
ninths of a dirhem. (48) 

Instance: “ Subtract three roots from a square, then 
multiply the remainder by itself, and the square is 
restored.”* You know by this statement that the re- 
mainder must be a root likewise; and that the square 
consists of four such roots; consequently, it must be 
sixteen. 
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ON MERCANTILE TRANSACTIONS. 


Yov know that all mercantile transactions of people, 
such as buying and selling, exchange and hire, com- 
prehend always two notions and four numbers, which 
are stated by the enquirer ; namely, measure and price, 
and quantity and sum. The number which expresses 
the measure is inversely proportionate to the number 
which expresses the sum, and the number of the price 
inversely proportionate to that of the quantity. Three 
of these four numbers are always known, one is un- 
known, and this is implied when the person inquiring 
says how much? and it is the object of the question. 
The computation in such instances is this, that you try 
the three given numbers; two of them must necessarily 
be inversely proportionate the one to the other. Then 
you niultiply these two proportionate numbers by each 
other, and you divide the product by the third given 
number, the proportionate of which is unknown. The 
quotient of this division is the unknown number, which 
the inquirer asked for; and it is inversely proportionate 
to the divisor. * f 


Eæamples.— For the first case: If you are told, ten 


(49) for six, how much for four?" then ten is the measure; 
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siz is the price; the expression how much implies the 
unknown number of the quantity; and four is the 
number of the sum. The number .of the measure, 
which is ten, is inversely proportionate to the number 
of the sum, namely, four. Multiply, therefore, ten 
by four, that is to say, the two known proportionate 
numbers by each other; the product is forty. Divide 
this by the other known number, which is that of the 
. price, namely, six. The quotient is six and two- 
thirds; it is the unknown number, implied in the words 
of the question “how much ?" it is the quantity, and 
inversely proportionate to the six, which isthe price. 
For the second case : Suppose that some one ask this 
question: “ ten for eight, what must be the sum for 
four? This is also sometimes expressed thus: What 
must be the price of four of them? Ten is the number 
of the measure, and is inversely proportionate to the 
unknown number of the sum, which is involved in the 
expression how much of the statement. Eight is the 
number of the price, and this is inversely proportionate 
to the known number of the quantity, namely, four. 
Multiply now the two known proportionate numbers.one 
by the other, that is to say, four by eight. The product 
is thirty-two. Divide this by the other known number, 
which is that of the measure, namely, ten. The quo- 
tient is three and one-fifth; this is the number of the 
sum, and inversely proportionate to the ten which was 
the divisor. In this manner all computations in matters 


of business may be solved. 
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If somebody says, ** a workman receives a pay of ten 


(50) dirhems per month ; how much must be his pay for six 


days?" 'Then you know that six days are one-fifth of 
the month; and that his portion of the dirhems must 
be proportionate to the portion of the month. Yow 
calculate it by observing that one month, or thirty 

days is the measure, ten dirhems the price, six days 

the quantity, and his portion the sum. Multiply the 

price, that is, ten, by the quantity, which is propor- 

tionate to it, namely, six ; the product is sixty. Divide 

this by thirty, which is the known number of the mea- 

sure. The quotient is two dirhems, and this is the sum. 

This is the proceeding by which all transactions con- 
cerning exchange or measures or weights are settled. 


MENSURATION. 


Kwow that the meaning of the expression “one by 
one” is mensuration : one yard (in length) by one yard 
(in breadth) being understood. 

Every quadrangle of equal sides and angles, which 
has one yard for every side, has also ome for its area. 
Has such a quadrangle two yards for its side, then the 
area of the quadrangle is four times the area of a qua- 
drangle, the side of which is one yard. The same takes 
place with three by three, and so on, ascending or 
descending: for instance, a half by a half, which gives 
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8 quarter, or other fractions, always following the same 
rule. À quadrate, every side of which is half a yard, is (51) 
equal to one-fourth of the figure which has one yard for 
its side. In the same manner, one-third by one-third, 
or one-fourth by one-fourth, or one-fifth by one-fifth, 
or two-thirds by a half, or more or less than this, al- 
ways according to the same rule. 

One side of an equilateral quadrangular figure, 
taken once, is its root; or if the same be multiplied by 
two, then it is like two of its roots, whether it be small 
or great. | 

If you multiply the height of any equilateral triangle 
by the moiety of the basis upon which the line marking 
the height stands perpendicularly, the product gives 
the area of that triangle. 

In every equilateral quadrangle, the product of one 
diameter multiplied by the moiety of the otber will be 
equal to the area of it. 

In any circle, the product of its diameter, multiplied 
by three and one-seventh, will be equal to the peri- 
phery. This is the rule generally followed in practical 
life, though it is not quite exact. The geometricians 
have two other methods. One of them is, that you 
multiply the diameter by itself; then by ten, and 
hereafter take the root of the product; the root will be 
the periphery. The other method is used by the astro- 
nomers among them: itis this, that you multiply the 
diameter by sixty-two thousand eight hundred and 
thirty-two and then divide the product by twenty 
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thousand; the quotient is the periphery. Both methods 
come very nearly to the same effect.* 

If you divide the periphery by three and one-seventh, 
the quotient is the diameter. 

The area of any circle will be found by multiplying 
the moiety of the circumference by the moiety of the 
diameter; since, in every polygon of equal sides and 

(82) angles, such as triangles, quadrangles, pentagons, and 
so on, the area is found by multiplying the moiety of 
the circumference by the moiety of the diameter of the 
middle circle that may be drawn through it. 

If you multiply the diameter of any circle by itself, 
and subtract from the product one-seventh and half 
one-seventh of the same, then the remainder is equal 
to the area of the circle. "This comes very nearly to the 
same result with the method given above. t 

Every part of a circle may be compared to a bow. 
It must be either exactly equal to half the circum- 
ference, or less or greater than it. This may be ascer- 
tained by the arrow of the bow. When this becomes 
equal to the moiety of the chord, then the arc is 
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exactly the moiety of the circumference: is it shorter 
than the moiety of the chord, then the bew is less than 
half the circumference; is the arrow longer than half 
the chord, then the bow comprises more than half the 
circumference. 

If you want to ascertain the circle to which it be- 
longs, multiply the moiety of the chord by itself, divide 
it by the arrow, and add the quotient to the arrow, 
the sum is the diameter of the circle to which this bow 
belongs. 

If you want to compute the area of the bow, mul- . 
tiply the moiety of the diameter of the circle by the 
` moiety of the bow, and keep the product in mind. 
Then subtract the arrow of the bow from the moiety 
of the diameter of the circle, if the bow is smaller than 
half the circle; or if it is greater than half the circle, 
subtract half the diameter of the circle from the arrow 
of the bow. Multiply the remainder by the moiety of 
the chord of the bow, and subtract the product from 
that which you have kept in mind if the bow is smaller (53) 
than the moiety of the circle, or add it thereto if the 
bow is greater than half the circle. The sum after the 
addition, or the remainder after the subtraction, is the 
area of the bow. 

The bulk of a quadrangular body will be found by 
multiplying the length by the breadth, and then by the 
height. | 

If it is of another shape than the quadrangular (for 
instance, circular or triangular) so, however, that a 

L 
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line representing its height may stand perpendicularly 
on its basis, and yet be parallel to the sides, you must 
calculate it by ascertaining at first the area of its basis. 


This, multiplied by the height, gives the bulk of the 


body. 

Cones and pyramids, such as triangular or quadran- 
gular ones, are computed by multiplying one-third of 
the area of the basis by the height. 

Observe, that in every rectangular triangle the two 
short sides, each multiplied by itself and the products 
added together, equal the product of the long side mul- 
tiplied by itself. 

The proof of this is the following. We draw a qua- 
drangle, with equal sides and angles ABCD. We 
divide the line AC into two moieties in the point H, 
from which we draw a parallel to the point R. Then 
we divide, also, the line AB into two moieties at the 
point T, and draw a parallel to the point G. Then the 
quadrate A BC D is divided into four quadrangles of 
equal sides and angles, and of equal area; namely, the 
squares AK, CK, BK, and DK. Now, we draw from 

(54) the point H to the point T a line which divides the 
quadrangle A K into two equal parts: thus there arise 
two triangles from the quadrangle, namely, the triangles 
ATH and HKT. We know that AT is the moiety 
of AB, and that AH is equal to it, being the moiety of 
AC; and the line TH joins them opposite the right 
angle. In the same manner we draw lines from T to 
R, and from R to G, and from G to H. Thus from 
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all the squares eight equal triangles arise, four of which 
must, consequently, be equal to the moiety of the great 
quadrate AD. We know that the line AT multiplied 
by itself is like the area of two triangles, and A K gives 
the area of two triangles equal to them; the sum of 
them is therefore four triangles. But the line HT, 
multiplied by itself, gives likewise the area of four such 
triangles. We perceive, therefore, that the sum of AT 
multiplied by itself, added to A H multiplied by itself, 
is equal to TH multiplied by itself. This is the 
observation which we were desirous to elucidate. Here 
is the figure to it: 


D 


Quadrangles are of five kinds: firstly, with right (55) 
angles and equal sides; secondly, with right angles and 
unequal sides; thirdly, the rhombus, with equal sides 
and unequal angles; fourthly, the rhomboid, the length 
of which differs from its breadth, and the angles of 
which are unequal, only that the two long and the two 
short sides are respectively of equal length; fifthly, 
quadrangles with unequal sides and angles. 

First kind. The area of any quadrangle with equal 
sides and right angles, or with unequal sides and right 
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angles, may be found by multiplying the length by the 
breadth. The product is the area. For instance: a 
quadrangular piece of ground, every side of which has 
five yards, has an area of five-and-twenty square yards. 
Here is its figure. 


Second kind.—A quadrangular piece of ground, the 
two long sides of which are of eight yards each, while 
the breadth is six. You find the area by multiplying 
six by eight, which yields forty-eight yards. Here is 


(56) the figure to it: 


Third kind, the Rhombus.—Its sides are equal: let 
` each of them be five, and let its diagonals be, the one 
eight and the other six yards. You may then compute 
the area, either from one of the diagonals, or from 
both. As you know them both, you multiply the one 
by the moiety of the other, the product is the area: 
that is to say, you multiply eight by three, or six by 
four; this yields twenty-four yards, which is the area. 
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If you know only one of the diagonals, then you are 
aware, that there are two triangles, two sides of each 
of which have every one five yards, while the third is 
the diagonal. Hereafter you can make the computa- 
tion according to the rules for the triangles.* This is 


the figure: 


The fourth kind, or Rhomboid, is computed in the 
same way as the rhombus. Here is the figure to it: 


The other quadrangles are calculated by drawing a (57) 

diagonal, and computing them as triangles. 

. Triangles are of three kinds, acute-angular, obtuse- 
angular, or rectangular. The peculiarity of the rec- 
tangular triangle is, that if you multiply each of its 
two short sides by itself, and then add them together, 
their sum will be equal to the long side multiplied by 
itself. The character of the acute-angled triangle is 


* If the two diagonals are d and ©, and the side s, the 


5 . 2 
area of the rhombus is dd d x 82— 7 


2 4 
* 


( 78 ) 

this: if you multiply every one of its two short sides 
by itself, and add the products, their sum is more 
than the long side alone multiplied by itself. The 
definition of the obtuse-angled triangle is this: if you 
multiply its two short sides each by itself, and then add 
the products, their sum is less than the ptoduct of the 
long side multiplied by itself. 

The rectangular triangle has two cathetes and an 
hypotenuse. It may be considered as the moiety of a 
quadrangle. You find its area by multiplying one of 
its cathetes by the moiety of the other. The product 
is the area. 

Examples.— A rectangular triangle; one cathete being 

(58) six yards, the other eight, and the hypotenuse ten. 
You make the computation by multiplying six by four: 
this gives twenty-four, which is the area. Or if you 
prefer, you may also calculate it by the height, which 
rises perpendicularly from the longest side of it: for 
the two short sides may themselves be considered as 
two heights. If you prefer this, you multiply the 
height by the moiety of the basis. The product is the 
area. This is the figure: 


Second kind.— An equilateral triangle with acute 
angles, every side of which is ten yards long. Its area 


2 
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may be ascertained by the line representing its height 
and the point from which it rises.* Observe, that in 
every isosceles triangle, a line to represent the height 
drawn to the basis rises from the latter in a right 
angle, and the point from which it proceeds is always 
situated in the midst of the basis; if, on the contrary, 
the two sides are not equal, then this point never lies 
in the middle of the basis. In the case now before us 
we perceive, that towards whatever side we may draw 
the line which is to represent the height, it must 
necessarily always fallin the middle of it, where the 
length of the basis is five. Now the height will be 
ascertained thus. You multiply five by itself; then 
multiply one of the sides, that is ten, by itself, which 
gives a hundred. Now you subtract from this the 


product of five multiplied by itself, which is twenty-five. (59) 


The remainder is seventy-five, the root of which is the 
height. This is a line common to two rectangular tri- 
angles. If you want to find the area, multiply the 
root of seventy-five by the moiety of the basis, which is 
five. This you perform by multiplying at first five by 
itself; then you may say, that the root of seventy-five is 
to be multiplied by the root of twenty-five. Multiply 
seventy-five by twenty-five. ‘The product is-one thou- 
sand eight hundred and seventy-five ; take its root, it is 


* The height of the equilateral triangle whose side is 10, 
is 4/10? — 5? = 4/75, and the area of the triangle is 
5 ۷75 = 25 V3 
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the area: it is forty-three and a little.* Here is the 


figure : 


10 

There are also acute-angled triangles, with different 
sides. Their area will be found by means of the line 
representing the height and the point from which it 
proceeds. Take, for instance, a triangle, one side of 
which is fifteen yards, another fourteen, and the third 
thirteen yards. In order to find the point from which 
the line marking the height does arise, you may take 
for the basis any side ‘you choose; e.g. that which is 
fourteen yards long. The point from which. the line 
(60) representing the height does arise, lies in this basis at 
an unknown distance from either of the two other 
sides. Let us try to find its unknown distance from 
the side which is thirteen yards long. Multiply this 
distance by itself; it becomes an [unknown] square. 
Subtract this from thirteen multiplied by itself; that is, 
one hundred and sixty-nine. The . remainder is one 
hundred and sixty-nine less a square. "The root from 
this is the height. "The remainder of the basis is four- 
teen less thing. We multiply this by itself; it becomes 
one hundred and ninety-six, and a square less twenty- 


* The root is 43. 3 + 
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eight things. We subtract this from fifteen multiplied 
by itself; the remainder is twenty-nine dirhems and 
twenty-eight things less one square. The root of this 
is the height. As, therefore, the root of this is the 
height, and the root of one hundred and sixty-nine less 
square is the height likewise, we know that they both are 
the same.* Reduce them, by removing square against 
square, since both are negatives. There remain twenty- 
nine [dirhems] plus twenty-eight things, which are 
equal to one hundred and sixty-nine. Subtract now 
. twenty-nine from one hundred and sixty-nine. The 
remainder is one hundred and forty, equal to twenty- 
eight things. One thing is, consequently, five. This is 
the distance of the said point from the side of thirteen 
yards. The complement of the basis towards the other 
side is nine. Now in order to find the height, you 
multiply five by itself, and subtract it from the conti- 
guous side, which is thirteen, multiplied by itself. ۵ 
remainder is one hundred and forty-four. Its root is the 
height. It is twelve. ‘Fhe height forms always two (61) 
right angles with the basis, and it is called the column, 
on account of its standing perpendicularly. Multiply 
the height into half the basis, which is seven. The 


1 / 169 — ٹچ‎ = 29 + 281 — x? 
163 = 29 + 2 
140 =: 282 
5 =f 
M 
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product is eighty-four, which is the area. Here is the 


figure : 


The third species is that of the obtuse-angled triangle 
with one obtuse angle and sides of different length. 
For instance, one side being six, another five, and the 
third nine. The area of such a triangle will be found 
by means of the height and of the point from which a 
line representing the same arises. 'This point can, 
within such a triangle, lie only in its longest side. Take 
therefore this as the basis : for if you choose to take one 
of the short sides as the basis, then this point would 
fall beyond the triangle. You may find the distance 
of this point, and the height, in the same manner, 
which I have shown in the acute-angled triangle; the 
whole computation is the same: Here is the figure: 


AN 


I 


We have above treated at length of the circles, of 

their qualities and their computation. The following 
(62) is an example: Ifacircle has seven for its diameter, 
then it has twenty-two for its circumference. Its area 

you find in the following manner: Multiply the moiety 
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of the diameter, which is three and a half, by the moiety 
of the circumference, which is eleven. The product is 
thirty-eight and a half, which is the area. Or you may 
also multiply the diameter, which is seven, by itself: this 
is forty-nine; subtracting herefrom one-seventh and half 
ene-seventh, which is ten and a half, there remain thirty- 
eight.and a half, which is the area. Here is the figure: 


— 


If some one inquires about the bulk of a pyramidal 
pillar, its base being four yards by four yards, its 
height ten yards, and the dimensions at its upper ex- 
tremity two yards by two yards; then we know already 
that every pyramid is decreasing towards its top, and 
that one-third of the area of its basis, multiplied by the 
height, gives its bulk. The present pyramid has no top. 
We must therefore seek to ascertain what is wanting 
in its height to complete the top. We observe, that the 
proportion of the entire height to the ten, which we 
have now before us, is .equal to the proportion of four 
to two. Now as two is the moiety of four, ten must 
likewise be the moiety of the entire height, and the 
whole height of the pillar must be twenty yards. At 
present we take one-third of the area of the basis, 
that is, five and one-third, and multiply it by the 
length, which is twenty. The product is one hundred (63) 
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and six yards and two-thirds. Herefrom we must then 
subtract the piece, which we have added in order to 
complete the pyramid. This we perform by multiply- 
ing one and one-third, which is one-third of the pro- 
duct of two by two, by ten: this gives thirteen and a 
third. This is the piece which we have added in order 
to complete the pyramid. Subtracting this from one 
hundred and six yards and two-thirds, there remain 
ninety-three yards and one-third: and this is the bulk 
of the mutilated pyramid. This is the figure: 


If the pillar bas a circular basis, subtract one-seventh 
and half a seventh from the product of the diameter 
multiplied by itself, the remainder is the basis. 

If some one says: There is a triangular piece of 
land, two of its sides having ten yards each, and the 
basis twelve; what must be the length of one side of a 
quadrate situated within such a triangle?" the solution 
is this. At first you ascertain the height of the trian- 
gle, by multiplying the moiety of the basis, (which is 
six) by itself, and subtracting the product, which is 
thirty-six, from one of the two short sides multiplied 


by itself, which is one hundred; the remainder is 
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sixty-four: take the root from this; it is eight. This (64) 
is the height of the triangle. Its area is, therefore, 
forty-eight yards: such being the. product of the height 
multiplied by the moiety of the basis, which is six. 
` Now we assume that one side of the quadrate inquired 
for is thing. We multiply it by itself; thus it becomes 
a square, which we keep in mind. We know that 
there must remain two triangles on the two sides of the 
quadrate, and one above it. The two triangles on 
both sides of it are equal to each other: both having 
the same height and being rectangular. You find their 
area by multiplying thing by six less half a thing, 
which gives six things less half a square. This is the 
area of both the triangles on the two sides of the qua- 
drate together. The area of the upper triangle will be 
found by multiplying eight less thing, which is the 
height, by half one thing. The product is four things 
less half a square. This altogether is equal to the area 
of the quadrate plus that of the three triangles: or, 
ten things are equal to forty-eight, which is the area of 
the great triangle. One thing from this is four yards 
and four-fifths of a yard; and this is the length of any 
side of the quadrate. Here is the figure: 


ON LEGACIES. 


On Capital, and Money lent. 


(65) “A MAN dies, leaving two sons behind him, and 
bequeathing one-third of his capital to a stranger. He 
leaves ten dirhems of property and a claim of ten dir- 
hems upon one of the sons.” 

Computation: You call the sum which is taken out 
of the debt thing. Add this to the capital, which is ten 
dirhems. The sum is ten and thing. Subtract one-third 
of this, since he has bequeathed one-third of his pro- 
perty, that is, three dirhems and one-third of thing. 
The remainder is six dirhems and two-thirds of thing. 
Divide this between the two sons. The portion of 
each of them is three dirhems and one-third plus one- 
third of thing. This is equal to the thing which was 
sought for.* Reduce it, by removing one-third from 


* If a father dies, leaving n sons, one of whom owes the 
father a sum exceeding an nth part of the residue of the 
father’s estate, after paying legacies, then such son retains 
the whole sum which he owes the father: part, as a set-off 
against his share of the residue, the surplus as a gift from 
the father. 

In the present example, let each son's share of the residue 
be equal to z. 

4 ]10 T] 220. . 114 2— 3 . 10 21 ..z2—5- 
The stranger receives 5; and the son, who is not indebted 
to the father, receives 5. 
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thing, on account of the other third of thing. . There . 
remain two-thirds of thing, equal.to three dirhems and 
one-third. It is then only required that you complete 
the thing, by adding to it as much as one half of the 
same ; accordingly, you add to three and one-third as 
much as one-half of them: This gives five dirhems, 
which. is the thing that is taken out of the debts. 

If he.leaves two sons and ten dirhems of capital and 
a demand of ten dirhems against one of the sons, and 
bequeaths one-fifth of his property and one dirhem to 
a stranger, the computation is this: Call the sum which 
is taken out of the debt, thing. Add this to the pro- 
perty; the sum is thing and ten dirhems. Subtract 
one-fifth of this, since he has bequeathed one-fifth of (66) 
his capital, that is, two dirhems and one-fifth of thing ; 
the remainder is eight dirhems and four-fifths of thing. 
Subtract also the one dirhem which he has bequeathed; 
there remain seven dirhems and four-fifths of thing. 
Divide this between the two sons; there will be for each 
of them three dirhems and a half plus two-fifths of 
thing; and this is equal to one thing.* Reduce it by 
subtracting two-fifths of thing from thing. "Then you 
have three-fifths of thing, equal to three dirhems and.a 
half. Complete the.thing by adding to it two-thirds of 
the same: add as much to the three dirhems and a half, 


* 3 ]10 + 2[ - 1 2 TA 3 [102] -A سس‎ 
*. r رم‎ 5 
The stranger receives 3110 +35 ] 1248 
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namely, two dirhems and one-third ; the sum is five and 
five-sixths. ‘This is the thing, or the amount which is 
taken from the debt. 

If he leaves three sons, and bequeaths one-fifth of his 
property less one dirhem, leaving ten dirhems of capital 
and a demand of ten dirhems against one of the sons, 
the computation is this: You call the sum which is 
taken from the debt thing. Add this to the capital ; 
it gives ten and thing. Subtract from this.one-fifth of 
it for the legacy: it is two dirhems and one-fifth of 
thing. There remain eight dirhems and four-fifths of 
thing; add to this one dirhem, since he stated “less 
one dirhem." ‘Thus you have nine dirhems and four- 
fifths of thing. Divide this between the three sons. 
There will be for each son three dirhems, and one- 
fifth and one-third and one-fifth of thing. This equals . 
one thing.* Subtract one-fifth and one-third of one- 

(67) fifth of thing from thing. There remain eleven- 
fifteenths of thing, equal to three dirhems. It is now 
required to complete the thing. For this purpose, add 
to it four-elevenths, and do the same with the three 
dirhems, by adding to them one dirhem and one- 
eleventh. Then you have four dirhems and one- 
eleventh, which are equal to thing. This is the sum 
which is taken out of the debt. 


* $flote]+1=gr ., 9 - ته‎ or نح یه‎ 
The stranger receives 30 104144 [ — 12143 
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On another Species of Legacy. 

* A man dies, leaving his mother, his wife, and two 
brothers and two sisters by the same father and mother 
with himself; and he bequeaths to a stranger one-ninth 
of his capital.” 

Computation: You constitute their shares by taking 
them out of forty-eight parts. You know that if you 
take one-ninth from any capital, eight-ninths of it will 
remain. Add now to the eight-ninths one-eighth of the 
same, and to the forty-eight also one-eighth of them, 
hamely, six, in order to complete your capital. This 
gives fifty-four. The person to whom otie-ninth is 
bequeathed receives six out of this, being one-ninth of 
the whole capital. The remaining forty-eight will be 
distributed among the heirs, R to their 
legal Shares. 

If the instance be: A woman dies, leaving her 
husband, a son, and three daughters, and bequeathing 


* It appears in the sequel (p. 96) that a widow is enti- 
tled to jtb, and a mother to ith of the residue; 14 T 18, 
leaving $4 of the residue to be distributed between two bro- 
thers and two sisters; that is, 1X between a brother and a 
sister; but in what proportion these 17 parts are to be 
divided between the brother and sister does not appear in 
the course of this treatise. 

Let the whole capital of the testator = 1 
and let each 48th share of the residue t 
$= 48% ا‎ 1 -< 62 * 
that is, each 48th part of the residue th of the whole 
capital. 
* 
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to a stranger one-eighth and one-seventh of her capi- 

(68) tal; then you constitute the shares of the heirs, by 
taking them out of twenty.“ Take a capital, and sub- 
tract from it one-eighth and one-seventh of the same. 
The remainder is, a capital less one-eighth and one- 
seventh. Complete your capital by adding to that 
which you have already, fifteen forty-one parts. Mul- 
tiply the parts of the capital, which are twenty, by 
forty-one; the product is eight hundred and twenty. 
Add to it fifteen forty-one parts of the same, which are 
three hundred: the sum is one thousand one hundred 
and twenty parts. The person to whom one-eighth 
and one-seventh were bequeathed, receives one-eighth 
and one-seventh of this. One seventh of it is one hun- 
dred and sixty, and one-eighth one hundred and forty. 
Subtracting this, there remain eight hundred and 
twenty parts for the heirs, proportionably to their legal 
shares. 


* A husband is entitled to 2th of the residue, and the 
sons and daughters divide the remaining ths of the residue 
in such proportion, that a son receives twice as much as a 
daughter. In the present instance, as there are three daughters 
and one son, each daughter receives 4 of 4. : of the 
residue, and the son, .ركو‎ Since the stranger takes 44 = 
28 of the capital, the residue=4} of the capital, and each 
gyth share of the residue = yl x $1 = $1, of the capital. 
The stranger, therefore, receives 1$ — 12339 = 295; of the 
capital. 
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On another Species of Legacies,* viz. 

Ir nothing has been imposed on some of the heirs,t 
and something has been imposed on others; the legacy 
amounting to more than one-third. It must be known, 
that the law for such a case is, that if more than one- 
third of the legacy has been imposed on one of the 
heirs, this enters into his share; but that also those on 
whom nothing has been imposed must, nevertheless, 
contribute one-third. 

Example: * A woman dies, leaving her husband, a 
son, and her mother. She bequeaths to a person two- 
fifths, and to another one-fourth of her capital. She 
imposes the two legacies together on her son, and on 
her mother one moiety (of the mother’s share of the 
residue); on her husband she imposes nothing but one- 
third, (which he must contribute, according to the 


* The problems in this chapter may be considered as 
belonging rather to Law than to Algebra, as they contain 
little more than enunciations of the law of inheritance in 
certain complicated cases. | 

-t If some heirs are, by a testator, charged with payment 
of bequests, and other heirs are not charged with payment 
of any bequests whatever : if one bequest exceeds in amount 
Id of the testator's whole property; and if one of his heirs 
is charged with payment of more than 20 of such bequest ; 
then, whatever share of the residue such heir is entitled to 
receive, the like share must he pay of the bequest where- 
with he is charged, and those heirs whom the testator has 
not charged with any payment, must each contribute towards 
paying the bequests a third part of their several shares of 
the residue. i 
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law).”* Computation: You constitute the shares of the 
(59) heritage, by taking them out of twelve parts: the son 
receives seven of them, the husband three, and the 
mother two parts. You know that the husband must 
give up one-third of his share; accordingly he retains 
twice as much as that which is detracted from his share 
for the legacy. As he has three parts in hand, one of 
these falls to the legacy, and the remaining two parts 
he retains for himself. The two legacies together are 
imposed upon the son. It is therefore necessary to 
subtract from his share two-fifths and one-fourth of the 
same. He thus retains seven twentieths of his entire 
original share, dividing the whole of it into twenty 
equal parts. The mother retains as much as she con- 
tributes to the legacy; this is one (twelfth part), the 
entire amount of what she had received being two parts. 


* If the bequests stated in the present example were charged 
on the heirs collectively, the husband would be entitled to 4, 
the mother to ‡ of the residue: }+4=,5,; the remainder تہ‎ 
would be the son’s share of the residue; but since the 
bequests, 4 4 = of the capital, are charged upon the son 
and mother, the law throws a portion of the charge on the 


husband. l 
TheHusband contributes $ x 4 —20 x ,ملم‎ and retains } x 4 40 * 21 
The Mother .......... ê X $ =20 × لر »ا 220 4 × ۾ . ,إو‎ 
The Son ........ . . . ول‎ × 43 = 91 × 2 ۰۰۰ ۰.۰.۰ X وی × 49 = رآ‎ 
Total contributed = 434 Total retained — 192 


=H‏ رکو + رتو = + چ 
The Legatee, to whom the 3 are bequeathed, receives 8, x 134 = 2720‏ 


The Legatee, to whom is bequeathed, receives 5; x 444 = 525151 
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Take now. a sum,.one-fourth of which may be di- 
vided into thirds, or. of one-sixth of which the moiety 
may be taken; this being again. divisible by twenty. 
Such a capital is two hundred and forty. The mother 
receives one-sixth of this, namely, forty; twenty from 
this fall to the legacy, and she retains twenty for her-. 
self. The husband receives one-fourth, namely, sixty ; 
fram which twenty belong to the legacy, so that he 
retains forty. The remaining hundred and forty belong 
to the son; the legacy from this is two-fifths and one- 
fourth, or ninety-one; so that there remain forty. 
nine. The entire sum for the legacies is, therefore, 
one hundred and thirty-one, which must be divided 
among the two legatees. The one to whom two-fifths 
were bequeathed, receives eight-thirteenths of this; 
the one to whom one-fourth was devised, receives five- 
thirteenths. If you wish distinctly to express the 
shares of the two legatees, you need only to multiply (70) 
the parts of the heritage by thirteen, and to take them 
out of a capital of three thousand one hundred and 
twenty. | 

But if she had imposed on her son (payment of) the 
two-fifths to the person to whom the two-fifths were 
bequeathed, and of nothing to the other legatee; and 
upon her mother (payment of) the one-fourth to the 
person to whom one-fourth was granted, and of nothing 
to the other legatee; and upon her husband notbing 
besides the one-third (which he must according to law 
contribute) to both; then you know that this one-third 


( 94 ) 


comes to the advantage of the heirs collectively; and 
the legatee of the two-fifths receives eight-thirteenths, 
and the legatee of the one-fourth receives five-thir- 
teenths from it. Constitute the shares as I have shown 
above, by taking twelve parts; the husband receives 
one-fourth of them, the mother one-sixth, and the son 
that which remains.* Computation: You know that at 
all events the husband must give up one-third of his 
share, which consists of three parts. The mother must 
likewise give up one-third, of which each legatee par- 
takes according to the proportion of his legacy. Be- 
sides, she must pay to the legatee to whom one-fourth is 
bequeathed, and whose legacy has been imposed on her, 
as much as the difference between the one-fourth and his 


* 24 = k 
The Husband, who would be entitled to + of the residue, is 
not charged by the Testator with any bequest. 
The Mother who would be entitled to à of the residue, is 
charged with the payment of } to the Legatee A. 
The Son, who would be entitled to îy, of the residue, is 
charged with payment of 2 to the Legatee B. 


The Husband : 

contributes } 4 x $ = 7600 :موی‎ retains} x =f 
The Mother. ..à ]1 + رق‎ x3] = 710x344, ; retains .. .... و کی‎ 
The Son ..... 1212 - 35 x 3] = 2884 x 444, retains ...... $$$ 


Total contributed = 4374; Total retained = $936 
The Legatee A, to whom } is x 
bequeathed, receives } ts $356 = sivo 


The Legatee B, to whom £ are 
bequeathed, ad ie j& x $0 = رگیج‎ 
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portion of the one-third, namely, nineteen one hundred 
and fifty-sixths of her entire share, considering her share 
as consisting of one hundred and fifty-six parts. His 
portion of the one-third of her share is twenty parts. 
But what she gives him is one-fourth of her entire share, 
namely, thirty-nine parts. One third of her share is 
taken for both legacies, and besides nineteen parts 
which she must pay to him alone. The son gives to the 
legatee to whom two-fifths are bequeathed as much as 
the difference between two-fifths of his (the son’s) share 
and the legatee’s portion of the one-third, namely, 
thirty-eight one hundred and ninety-fifths of his (the 
son’s) entire share, besides the one-third of it which is 
taken off from both legacies. The portion which he 
(the legatee) receives from this one-third, is eight- 
thirteenths of it, namely, forty (one hundred and ninety- 
fifths); and what the son contributes of the two-fifths 
from his share is thirty-eight. These together make 
seventy-eight. Consequently, sixty-five will be taken 
from the son, as being one-third of his share, for both 
legacies, and besides this he gives thirty-eight to the 
one of them in particular. If you wish to express the 
parts of the heritage distinctly, you may do so with 
nine hundred and sixty-four thousand and eighty. 


On another Species of Legacies. 


» A man dies, leaving four sons and his wife; and 


bequeathing to a person as much as the share of one 


(71) 
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of the sons less the amount of the share of the widow.” 
Divide the heritage into thirty-two parts. The widow 
receives one-eighth,* namely, four; and each son seven. 
Consequently the legatee must receive three-sevenths of 
the share of a son. Add, therefore, to the heritage 
three-sevenths of the share of a son, that is to say 
three parts, which is the amount of the legacy. This 
gives thirty-five, from which the legatee receives three; 
and the remaining thirty-two are distributed among 
the heirs proportionably to their legal shares. 

If he leaves two sons and a daughter,t and bequeaths 
to some one as much as would be the share of a third 
son, if he had one; then you must consider, what 


(12) would be the share of each son, in case he had three. 


Assume this to be seven, and for the entire heritage 


* A widow is entitled to gth of the residue; therefore 
{ths of the residue are to be distributed among the sons of 
the testator. Let 2 be the stranger'slegacy. The widow's 
share = ®; each son's share 1ع‎ x [1—s]; and a son's 


122 122 


share, minus the widow's share = [f — 1] — . ہے‎ 


PEL Ux *. r =I 1-2 1 A sons share = yt; 
the widow's share = ۰ 
T A son is entitled to receive twice as much as a daughter. 
Were there three sons and one daughter, each son would 
receive $ths of the residue. Let z be the stranger's legacy. 
. Ji م . ماع زوه‎ = g, ۵۵ PETI 

Each 502 و‎ share.... —£[1—2]—$x$—14 

The Daughter's share =4 [1—2] ...... = gr 

The Stranger's legacy =$ ............ -19 
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take a number, one-fifth of which may be divided into 
sevenths, and one-seventh of which may he divided into 
fifths. Such a number is thirty-five. Add to it two- 
sevenths of the same, namely, ten. "This gives forty- 
five. Herefrom the legatee receives ten, each son four- 
teen, and the daughter seven. 

If he leaves a mother, three sons, and a daughter, 
and bequeaths to some one as much as the share of one 
of his sons less the amount of the share of a second 
daughter, in case he had one; then you distribute the 
heritage into such a number of parts as may be divided 
among the actual heirs, and also among the same, if a 
second daughter were added to them.* Such a number 
is three hundred and thirty-six. The share of the 
second daughter, if there were one, would be thirty- 
five, and that of a son eighty; their difference is forty- 
five, and this js the legacy. Add to it three hundred 
end thirty-six, the sum is three hundred and eighty- 
one, which is the number of parts of the entire heritage. 


* Let x be the stranger's legacy; 1— is the residue. 
A widow’s share of the residue is th: there remains 
$ [1—2], to be distributed among the children. 


Since there are 3 sons, ni 1 cane) 
a son's share is ^H x$[1—«] 


Were there 3 sons and 2 daughters. a 
daughter's share would be...... dr x $12] 
The difference = 4, x$[1— 2] 

ah [1-2] 1 Nr 

1 ٹڈ‎ ; the ۷ 5 ihare = for 

the daughter's share = -4% 


0 
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If he leaves three sons, and bequeaths to some ohe 
as much as the share of one of his sons, less the share 
of a daughter, supposing he had one, plus one-third 
of the remainder of the one-third; the computation 
will be this :* distribute the heritage into such a number 
of parts as may be divided among the actual heirs, and 
also among them if a daughter were added to them. 
Such a number is twenty-one. Were a daughter among 
the heirs, her share would be three, and that of a son 
seven. The testator has therefore bequeathed to the 

(18) legatee four-sevenths of the share of a son, and one- 
third of what remains from one-third. Take therefore 
one-third, and remove from it four-sevenths of the 
share of a son. There remains one-third of the capital 
less four-sevenths of the share of a son. Subtract now 
one-third of what remains of the one-third, that is to 
say, one-ninth of the capital less one-seventh and one- 
third of the seventh of the share of a son ; the remainder 


* Since there are 3 sons, each son's share of the residue — 4. 
Were there 3 sons and a daughter, the daughter's share 
would be }. 
1-4-4 
Let x be the stranger's legacy, and v a son's share 
Then 1-2 - وچ‎ 
but r=4 v4-3 ]+-4 v] 
and 1—1 =$+4—4 جهن‎ [4—4 v]=3 v 
. 4+4 -[ه4-ه]‎ 0 
.. 413 لیج ح‎ xv, or ےچ‎ 0 
. و 143 ع8‎ . v=2$ =a son's share ۱ 
۱ x the stranger's legacy. 
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is two-ninths of the capital less two-sevenths and two- 
: thirds of a seventh of the share of a son. Add this to 
the two-thirds of the capital; the sum is eight-ninths 
of the capital less two-sevenths and two thirds of a 
seventh of the share of a son, or eight twenty-one parts 
of that share, and this is equal to. three shares. Re- 
duce this, you have then eight-ninths of the capital, 
equal to three shares and eight twenty-one. parts of a 
share. Complete the capital by adding to eight-ninths 
as much as one-eighth of the same, and add in the 
same proportion to the shares. Then you find the 
capital equal to three shares and forty-five fifty-sixth 
parts ofa share. Calculating now each share equal to 
fifty-six, the whole capital is two hundred and thirteen, 
the first legacy thirty-two, the second thirteen, and of 
the remaining one hundred, and sixty-eight each son 
takes fifty-six. 
On another Species of Legacies. 

» A woman dies, leaving her daughter, her mother, 
and her husband, and bequeaths to some one as much 
as the share of her mother, and to another as much as 
one-ninth of her entire capital.”* Computation: You 
begin by dividing the heritage into thirteen parts, two 


* In the former examples (p. 90) when a husband and a 
mother were among the heirs, a husband was found to be 
entitled to 4 = r, and a mother to = of the residue. 
Here a husband is stated to be entitled to Pg, and a mother 
` to 4& of the residue. 
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of which the mother receives. Now you perceive that the 
(74) legacies amount to two parts plus one-ninth of the en- 
tire capital. Subtracting this, there remains eight-ninths 
of the capital less two parts, for distribution among 
the heirs. Complete the capital, by making the eight- 
ninths less two parts to be thirteen parts, and adding 
two parts to it, so that you have fifteen parts, equal 
to eight-ninths of capital; then add to this one- 
eighth of the same, and to the fifteen parts add like- 
wise one-eighth of the same, namely, one part and 
seven-eighths; then you have sixteen parts and seven- 
eighths. ‘The person to whom one-ninth is bequeathed, 
receives one-ninth of this, namely, one part and seven- 
eighths; the other, to whom as much as the share of 
the mother is bequeathed, receives two parts. The 
remaining thirteen parts are divided among the heirs, 
according to theirlegalshares. You best determine 
the respective shares by dividing the whole heritage 
into one hundred and thirty-five parts. 
If she has bequeathed as much as the share of the 
husband and one-eighth and one-tenth of the capital,* 


Let v of the residue =v 
1—4—2v—13v . 4-0 
. v —42, of the capital 
A mother's share = 2 
w- 

A husband's share of the residue is ; 
. 1 - عدوق سارل‎ 130 . 48 2 16v 
*. v=; a husband's share - ,23, 
The stranger's legacy = 234 
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then you begin by dividing the heritage into thirteen 
parts. Add to this as much as the share of the hus- 
band, namely, three; thus you have sixteen., This is 
what remains of the capital after the deduction of one- 
eighth and one-tenth, that is to say, of nine-fortieths. 
The remainder of the capital, after the deduction of 
one-eighth and one-tenth, is thirty-one fortieths of the 
same, which must be equal to sixteen parts. Complete 
your capital by adding to it nine thirty-one parts of the 
same, and multiply sixteen by thirty-one, which gives 
four hundred and ninety-six; add to this nine thirty- 
one parts of the same, which is one hundred and forty- (75) 
four. The sum is six hundred and forty. Subtract 
one-eighth and one-tenth from it, which is one hun- 
dred and forty-four, and as much as the share of the 
husband, which is ninety-three. There remains four 
hundred and three, of which the husband receives 
ninety-three, the mother sixty-two, and every daughter 
one hundred and twenty-four. 

If the heirs are the same,* but that she bequeaths to 
a person as much as the share of the husband, less 
one-ninth and one-tenth of what remains of the capital, 


* + ےھ مار‎ 
1—3v438 [1 —3v]=130 
.. % [1—3] 213v 
— 199 = [134-49] v 
۰ v= قم‎ 
The husband's share - 387, 
The stranger's legacy 17 
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after the subtraction of that share, the computation is 
this: Divide the heritage into thirteen parts. The 
legacy from the whole capital is three parts, after the 
subtraction of which there remains the capital less three 
parts. Now, one-ninth and one-tenth of the remain- 
ing capital must be added, namely, one-ninth and one- 
tenth of the whole capital less one-ninth and one-tenth 
of three parts, or less nineteen-thirtieths of a part; this 
yields the capital and one-ninth and one-tenth less 
three parts and nineteen-thirtieths of a part, equal to 
thirteen parts. Reduce this, by removing the three 
parts and nineteen-thirtieths from your capital, and 
adding them to the thirteen parts. ‘Then you have 
the capital and one-ninth and one-tenth of the same, 
equal to sixteen parts and nineteen-thirtieths of a part. 
Reduce this to one capital, by subtracting from it 
nineteen one-hundred-and-ninths. There remains a 
(16) capital, equal to thirteen parts and eighty one-hundred- 
and-ninths. Divide each part into one hundred and 
nine parts, by multiplying thirteen by one hundred 
and nine, and add eighty to it. This gives one thou- 
sand four hundred and ninety-seven parts. The share 
of the husband from it is three hundred and twenty- 
seven parts. 
If some one leaves two sisters and a wife,* and be- 
queaths to another person as much as the share of a 


* When the heirs are a wife, and 2 sisters, they each 
inherit 4 of the residue. 


Let 
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sister less one-eighth of what remains of the capital 
after the deduction of the legacy, the computation is 
this: You consider the heritage as consisting of twelve 
parts. Each sister receives one-third of what remains 
of the capital after the subtraction of the legacy; that 
is, of the capital Jess the legacy. You perceive that 
one-eighth of the remainder plus the legacy equals the 
share of a sister; and also, one-eighth of the remainder 
is as much as one-eighth of the whole capital less one- 
eighth of. the legacy; and again, one-eighth of the 
capital less one-eighth of the legacy added to the legacy 
equals the share of a sister, namely, one-eighth of the | 
capital and seven-eighths of the legacy. The whole 
capital is therefore equal to three-eighths of the capital 
plus three and five-eighth times thelegacy. Subtract 
now from the capital three-eighths of the same. There 
remain five-eighths of the capital, equal to three and 
five-eighth times the legacy; and the entire capital is 
equal to five and four-fifth times the legacy. Conse- 
quently, if you assume the capital to be twenty-nine, 
the legacy is five, and each sister’s share eight. 


Let x be the stranger's legacy. 
4 [1—2]- a sister’s share 
4 [1 —2]—3 ]1 [ه-‎ =2 
of lil = 
"^ ze ^ 1 —z—14$ 


and a sister's share = 8, 
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On another Species of Leg acies. 

“ A man dies, and leaves four sons, and bequeaths 
to some person as much as the share of one of his sons; 
and to another, one-fourth of what remains after the 
deduction of the above share from one-third" You 
perceive that this legacy belongs to the class of those 

(77) which are taken from one-third of the capital.* Compu- 
tation: Take one-third of the capital, and subtract 
from it the share of a son. The remainder is one- 
third of the capital less the share. Then subtract from 
it one-fourth of what remains of the one-third, namely, 
one-fourth of one-third less one-fourth of the share. 
The remainder is one-fourth of the capital less three- 
fourths of the share. Add hereto two-thirds of the 
capital : then you have eleven-twelfths of the capital less 
three-fourths of a share, equal to four shares. Reduce 
this by removing the three-fourths ofthe share from the 
capital, and adding them to the four shares. 'Then you 

` have eleven-twelfths of the capital, equal to four shares 
and three-fourths. Complete your capital, by adding 
to the four shares and three-fourths one-fourth of the 
same. Then you have five shares and two-elevenths, 


* Let the first bequest =v; and the second = y 
Then 1 - يود و‎ —4v 
i.e. $+ 4-5-4 [$—0]=40 
< $42 عد[ن-3)]‎ 40 
„N- و[ +ه]‎ edi 
^ v=}; the ad bequest = كي‎ 
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equal to the capital. Suppose, now, every share to be 
eleven; then the whole square will be fifty-seven ; one- 
third of this is nineteen ; from this one share, namely, 
eleven, must be subtracted ; there remain eight. The 
legatee, to whom one-fourth of this remainder was be- 
queathed, receives two. "The remaining six are re- 
turned to the other two-thirds, which are thirty-eight. 
Their sum is forty-four, which is to be divided amongst 
the four sons; so that each son receives eleven. 

If he leaves four sons, and bequeaths to a person as 
much as the share of a son, less one-fifth of what re- 
mains ffom one-third after the deduction of that share, 
then this is likewise a legacy, which is taken from one- 
third.* Take one-third, and subtract from it one 
share; there remains one-third less the share. Then 
return to it that which was excepted, namely, one-fifth 
af the one-third Jess one-fifth of the share. . This gives 
one-third and one-fifth of one-third (or two-fifths) (78) 
less one share and one-fifth of a share. Add this to 
two-thirds of the capital. The sum is, the capital and 
one-third of one-fifth of the capital less one share and 
one-fifth of a share, equal to four shares. Reduce this 
by removing one share and one-fifth from the capital, 


* 4+ه--:‎ [$—2] - 40 
or $xd—v+4 [4—v] = 4v 
or 4+5 [ه-ج]‎ —4v 
*. 3+ < ]++4[50 c 14 و ع‎ 
*. ررقي ع رو‎ and the stranger's legacy = z. 
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and add to it the four shares. Then you have the 
capital and one-third of one-fifth of the capital, which 
are equal to five shares and one-fifth. Reduce this to 
one capital, by subtracting from what you have the 
moiety of one-eighth of it, that is to say, one-sixteenth. 
Then you find the capital equal to four shares and 
seven-eighths of a share. Assume now thirty-nine as 
capital; one-third of it will be thirteen, and one share 
eight; what remains of one-third, after the deduction 
of that share, is five, and one-fifth of thisis one. Sub- 
tract now the one, which was excepted from the legacy ; 
the remaining legacy then is seven; subtracting this 
from the one-third of the capital, there remain six. 
Add this to the two-thirds of the capital, namely, to 
the twenty-six parts, the sum is thirty-two; which, 
when distributed among the four sons, yields eight for 
each of them. 

If he leaves three sons and a daughter,* and be- 
queaths to some person as much as the share of a 


* Since there are three sons and one daughter, the daugh- 
ter receives 4, and each son $ths of the residue. 
If the ist legacy = v, the ad =y, and therefore a daugh- 
ter's share = v, 
| گی‎ 448-10 
وه پوپ‎ -v ع‎ 
ie. $ +38 lvl = 
چیپ‎ D HI 
eM Lii), s aas 
The ad legacy = ..y = (22, 
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daughter, and to another one-fifth and one-sixth of 
what remains of two-sevenths of the capital after the 
deduction of the first legacy ; then this legacy is to be 
taken out of two-sevenths of the capital. Subtract 
from two-sevenths the share of the daughter: there 
remain two-sevenths of the capital less that share. 
Deduct from this the second legacy, which comprises (79) 
one-fifth and one-sixth of this remainder: there remain 
one-seventh and four-fifteenths of one-seventh of the 
capital less nineteen-thirtieths of the share. Add to 
this the other five-sevenths of the capital: then you 
have six-sevenths and four-fifteenths of one-seventh of 
the capital less nineteen thirtieths of the share, equal to 
seven shares. Reduce this, by removing the nineteen 
thirtieths, and adding them to the seven shares: then 
you have six-sevenths and four-fifteenths of one-seventh 
of capital, equal to seven shares and nineteen-thirtieths. 
Complete your capital by adding to every thing that 
you have eleven ninety-fourths of the same; thus the 
capital will be equal to eight shares and ninety-nine 
one hundred and eighty-eighths. Assume now the 
capital to be one thousand six hundred and three ; then 
the share of the daughter is one hundred and eighty- 
eight. Take two-sevenths of the capital; that is, four 
hundred and fifty-eight. Subtract from this the share, 
which is one hundred and eighty-eight; there remain 
two hundred and seventy. Remove one-fifth and one- 
sixth of this, namely, ninety-nine; the remainder is 
one hundred and seventy-one. Add thereto five- 
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sevenths of the capital which is one thousand one 
hundred and forty-five. The sum is one thousand three 


(80) hundred and sixteen parts. 'This may be divided into 


seven shares, each of one hundred and eighty-eight 
parts; then this is the share of the daughter, whilst 
every son receives twice as much. 

If the heirs are the same, and he bequeaths to some 
person as much as the share of the daughter, and to 
another person one-fourth and one-fifth out of what 
remains from two-fifths of his capital after the deduc- 
tion of the share; this is the computation:* You must 
observe that the legacy is determined by the two-fifths. 
Take two-fifths of the capital and subtract the shares : 
the remainder is, two-fifths of the capital less the share. 
Subtract from, this remainder one-fourth and one-fifth 
of the same, namely, nine-twentietbs of two-fifths, less 
as much of the share. The remainder is one-fifth 
and one-tenth of one-fifth of the capital less eleven- 
twentieths of thé share. Add thereto three-fifths of the 


"Hish 
Let the ist legacy = v = a daughter's share 
Let the 2d legacy — y 
1—v—y= 70 
a iTí—v—3, [£—] = 0 
UE 4 [£—v] < 7 
e- [7446] 

. ره‎ v 
and the 2d legacy, y, = 
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capital: the sum is four-fifths and one-tenth of one- 
fifth of the capital, less eleven-twentieths of the share, 
equal to seven shares. Reduce this by. removing the 
eleven-twentieths of a share, and adding them to the 
seven shares. Then you have the same four-fifths and 
one-tenth of one-fifth of capital, equal to seven shares 
and eleven-twentieths. Complete the capital by adding 
to any thing that you have nine forty-one parts. Then 
you: have capital equal to nine shares and seventeen 
eighty-seconds. Now assume each portion to consist 
of eighty-two parts; then you have seven hundred and 
fifty-five parts. Two-fifths of these are three hundred (81) 
and two. Subtract from this the share of the daughter, 
which is eighty-two; there remain two hundred and 
twenty. Subtract from this one-fourth and one-fifth, 
namely, ninety-nine parts. There remain one hun- 
dred and twenty-one. Add to this three-fifths of the. 
capital, namely, four hundred and fifty-three. Then 
you have five hundred and seventy-four, to be divided 
into seven. shares, each of eighty-two parts. This is 
the share of the daughter; each son receives twice as 
much. ۱ | 
If the heirs are the same, and he bequeaths toa 
person as much as the share of a son, less one-fourth 
and one-fifth of what remains of two-fifths (of the 
capital) after the deduction of the share; then you see 
that this legacy is likewise determined by two-fifths. 
Subtract two shares (of a daughter) from them, since 


every son receives two (such) shares; there remain 
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two-fifths of the capital less two (such) shares. Add 
thereto what was excepted from the legacy, namely, 
one-fourth and one-fifth of the two-fifths less nine- 
tenths of (a daughter’s) share.* Then you have two- 
fifths and nine-tenths of one-fifth of the capital less two 
(daughter’s) shares and nine-tenths. Add to this 
three-fifths of the capital. Then you have one capital 
and nine-tenths of one-fifth of the capital less two 
(daughter's) shares and nine-tenths, equal to seven (such) 
shares Reduce this by removing the two shares and 
nine-tenths and adding them to the seven shares. Then 
you have one capital and nine-tenths of one-fifth of the 
capital, equal to nine shares of a daughter and nine- 
(82) tenths. Reduce this to one entire capital, by deduct- 
ing nine fifty-ninths from what you have. There re- 
mains the capital equal to eight such shares and twenty- 
three fifty-ninths. Assume now each share (of a 
daughter) to contain fifty-nine parts. "Then the whole 
heritage comprizes four hundred and ninety-five parts. 
Two-fifths of this are one hundred and ninety-eight 


v of the residue = a daughter's share. 
20 = a son's share 
1-204 2%, [£—2v] = 7v 
Le. + نو‎ + 20 [£—2v] — 7v 
3728 |] 2 = 

s. i 10 = ]7+48[0 . = 
-v= ليث‎ ; a son's share = 148 

iid the legacy to the stranger = $$$; 
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parts. Subtract therefrom the two shares (of a daugh- 
ter) or one hundred and eighteen parts; there remain 
eighty parts. Subtract now that which was excepted, 
namely, one-fourth and one fifth of these eighty, or 
thirty-six parts; there remain for the legatee eighty- 
two parts. Deduct this from the parts in the total 
number of parts in the heritage, namely, four hundred 
and ninety-five. There remain four hundred and thir- 
teen parts to be distributed into seven shares; the 
daughter receiving (one share or) fifty-nine (parts), and 
each son twice as much. ۱ 

If he leaves two sons and two daughters, and be- 
queaths to some person as much as the share* of a 


* Since there are two sons and two daughters, each son 
receives 3, and each daughter 4 of the residue. Lei 
v — a daughter's share. 

Let the ist legacy =z =- [3 —] 
sies ad ......=y=v—$ [3—2— v] 


1 — بو سم يقب‎ —y = ôv 
ie. $—45; t$—:—v-3 [3—2—»] = 6v» 
or و + یل‎ ] u] = 60 
Le. +$ ه-3]‎ +4 [8—v]— vl =60 
or ند‎ t$ [$ [3—v]—v] 6v 
or ولد‎ dy — [64-507] v = 1A 
or 1711 = 37a *. 0 N =$ 
The 1st Legacy - —4. 
The 2d ...... = 4 
A son's share =} 
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daughter less one-fifth of what remains from one-third 
after the deduction of that share; and to another 
person as much as the share of the other daughter less 
one-third of what remains from one-third after the de- 
duction of all this; and to another person half one-sixth 
of his entire capital; then you observe that all these 
legacies are determined by the one-third. Take one- 
third of the capital, and subtract from it the share of a 
daughter; there remains one-third of the capital less 
one share. Add to this that which was excepted, 
namely, one-fifth of the one-third less one-fifth of the 
share: this gives one-third and one-fifth of one-third of 
(83) the capital less one and one-fifth portion. Subtract 
herefrom the portion of the second daughter; there 
remain one-third and one-fifth of one-third of the 
capital less two portions and one-fifth. Add to this 
that which was excepted; then you have one-third 
and three-fifths of one-third, less two portions and 
fourteen-fifteenths of a portion. Subtract herefrom 
half one-sixth of the entire capital: there remain 
twenty-seven sixtieths of the capital less the two 
shares and fourteen-fifteenths, which are to be sub- 
tracted. Add thereto two-thirds of the capital, and 
reduce it, by removing the shares which are to be sub- 
tracted, and adding them to the other shares. You 
have then one and seven-sixtieths of capital, equal to 
eight shares and fourteen-fifteenths. Reduce this to 
one capital by subtracting from every thing that you 
have seven-sixtieths. ‘Then let a share be two hundred 
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and one;* the whole capital wil] be one thousand six 
hundred and eight. ۱ 

If the heirs are the same, and he bequeaths to a 
person as much as the share of a daughter, and one- 
fifth of what remains from one-third after the deduction 
of that share; and to another as much as the share of 
the second daughter and one-third of what remains 
from one-fourth after the deduction of that share: 
then, in the computation, f you must consider that the 
two legacies are determined by one-fourth and one- 
| third. Take one-third of the capital, and subtract from 
it one share; there remains one-third of the capital 
less one share. Then subtract one-fifth of the re- 
mainder, namely, one-fifth of one-third of the capital, 
less one-fifth of the share; there remain four-fifths of 
one-third, less four-fifths of the share. Then take also 


one-fourth of the capital, aud subtract from it one (84) 


share; there remains one-fourth of the capital, Jess one 


share. Subtract one-third of this remainder: there 


رک کے جار =v; and‏ وت ہے بالات * 
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+ Let x be the ist legacy; y the 2d; v a daughter's share. 
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remain two-thirds of one-fourth of the capital, less two-: 
thirds of one.share. Add this to the remainder from 
the one-third of the capital; the sum will be twenty- 
six sixtieths of the capital, less one share and twenty- 
eight sixtieths. Add thereto. as much as remains of 
the capita] after the deduction of one-third and one- 
fourth from it; that is to say, one-fourth and one- 
sixth; the sum is seventeen-twentieths of the capital, 
equal to seven shares and seven-fifteenths. Complete 
the capital, by adding to the portions which you have 
three-seventeenths of the same. Then you have one 
capital, ‘equal to eight shares and one-hundred-and- 
twenty hundred-and-fifty-thirds. Assume now one share 
to consist of one-hundred- and · fifty-three parts, then 
the capital consists of one thousand three hundred and 
forty-four. The legacy determined by one-third, after 
the deduction of one share, is fifty-nine; and the legacy 
determined by ‘one-fourth, after the deduction of the 
share, is sixty-one. - 

If he leaves six sons, and bequeaths to a person as 
much as the share of a son and one-fifth of what remains 
of one-fourth; and to another person as much as the 
share of another son less one-fourth of what remains 
of one-third, after the deduction of the two first lega- 
cies and the second share; the computation is this:“ 


You subtract one share from one-fourth of the capital ; 


— ———— — ee ee —— — 
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there remains one-fourth less the share. Remove then (85) 
one-fifth of what remains of the one-fourth, namely, 
half one-tenth of the capital less one-fifth of the share. 
Then return to the one-third, and deduct from it half 
one-tenth of the capital, and four-fifths of a share, and 
one other share besides.. The remainder then is one- 
third, less half one-tenth of: the capital, and less one 
share and four-fifths. Add hereto one-fourth of the 
remainder, which. was, excepted, and assume the one- 
third to be eighty ; subtracting from it half one-tenth of 
the capital, there remain of it sixty-eight less one 
share and four-fifths. Add to this one-fourth of it, 
namely, seventeen parts, less one-fourth of the shares 
to be subtracted from the parts. Then you have 
eighty-five parts less two shares and one-fourth. Add 
this to the other two-thirds of the capital, namely, one 
hundred and sixty parts. Then you have one and one- 
eighth of one-sixth of capital, less two shares and one- 
fourth, equal to six shares. Reduce this, by remov- 
ing the shares which are to be subtracted, and adding 
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them to the other shares. Then you have one and one- 
eighth of one-sixth of capital, equal to eight shares 
and one-fourth. Reduce this to one capital, by sub- 
tracting from the parts as much as one forty-ninth of 
them. Then you have a capital equal to eight shares 
and four forty-ninths. Assume now every share to be 
forty-nine; then the entire capital will be three hun- 
dred and ninety-six; the share forty-nine; the legacy 

(86) determined by one-fourth, ten; and the exception from 
the second share will be six. 


On the Legacy with a Dirhem. 
-A man dies, and leaves four sons, and bequeaths 
to some one a dirhem, and as much as the share of a 
son, and one-fourth of what remains from one-third 
after the deduction of that share.” Computation: Take 


— — —— — 
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one- third of the capital and subtract from it one share; 
there remains one-third, less one share. Then sub- 
tract one-fourth of the remainder, namely, one-fourth 
of one-third, less one-fourth of the share; then sub- 
tract also one dirhem; there remain three-fourths of 
one-third of the capital, that is, one-fourth of the 
capital, less three-fourths of the share, and less one 
dirhem. Add this to two-thirds of the capital. The 
sum is eleven-twelfths of the capital, less three-fourths 
of the share and less one dirhem, equal to four shares. 
Reduce this by removing three-fourths of the share 
and one dirhem; then you have eleven-twelfths of the 
capital, equal to four shares and three-fourths, plus 
one dirhem. Complete your capital, by adding to the 
shares and one dirhem one-eleventh of the same. Then 
you have -the capital equal to five shares and two- 
elevenths and one dirhem and one-eleventh. If you (87) 
wish to exhibit the dirhem distinctly, do not complete 
your capital, but subtract one from the eleven on 
account of the dirhem, and divide the remaining ten by 
the portions, which are four and three-fourths. The 
quotient is two and two-nineteenths of g dirhem. 
Assuming, then, the capital to be twelve dirhems, each 


value of the son's share in terms of a dirhem, or of the 
capital only. 
Thus, if we assume the capital to be 12 dirhems, 
v—48 [11 —1 D= 1293— 24$; dirhems, 
r= [13 +4] 3=%943= 34 dirhems. 
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share will be two dirhems and two-nineteenths. Or, if 
you wish to exhibit the share distinctly, complete your 
square, and reduce it, when the dirhem will be eleven 
of the capital. 

If he leaves five sons, and bequeaths to some per- 
son a dirhem, and as much as the share of one of the 
sons, and one-third of what remains from one-third, 
and again, one-fourth of what remains from the one- 
third after the deduction of this; and one dirhem more; 
then the computation is this:* You take one-third, and 
subtract one share; there remains one-third less one 
share. Subtract herefrom that which is still in your 
hands, namely, one-third of one-third less one-third of 
the share. Then subtract also the dirhem; there re- 
main two-thirds of one-third, less two-thirds of the 
share and less one dirhem. Then subtract. one-fourth 
of what you have, that is, one-eighteenth, less one- 
sixth of a share and less one-fourth of a dirhem, and 
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subtract also the second dirhem ; the remainder is: half 
one-third of the capital, less half a share and less one 
dirhem and three-fourths; add thereto two-thirds of the 
capital, the sum is five-sixths of the capital, less one 
half of a share, and less one dirhem and three-fourths, 
equal to five shares. Reduce this, by removing the (88) 
half share and the one dirhem and three-fourths, 
and adding them to the (five) shares. Then you 
have five-sixths of capital, equal to five shares and a 
half plus one dirhem and three-fourths. Complete 
your capital, by adding to five shares and a half and 
to one dirhem and .three-fourths, as much as one-fifth 
of the same. Then you have the capital equal to six 
shares and three-fifths plus two dirhems and . one- 
tenth. Assume, now, each share to consist of ten 
parts, and one.dirhem likewise of ten; then the ca- 
pital is. eighty-seven parts. Or, if you wish to exhibit 
the dirhem distinctly, take.the one-third, and subtract 
from. it the share; there remains one-third, less one 
share. Assume the one-third (of the capital) to be 
seven and a half (dirhems). Subtract one-third of what 
you have, namely, one-third of one-third;* there 
remain two-thirds of one-third, less two-thirds of the 
share: that is, five dirhems, less two-thirds of the 
share. Then subtract one, on account of the one 
dirhem, and you retain four dirhems, less two-thirds 


* There is an omission here of the words less one third 
. of a share." 
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of the share. Subtract now. one-fourth of what you 
have, namely, one part less one-sixth. of 8 share; 
and. remove also one part on account of the one 
dirhem; the remainder, then, is two parts less half 
a share. Add this to the two-thirds of the capital, 
which is fifteen (dirhems). Then you have seventeen 
parts. less half a share, equal to five shares. Reduce 
this, by removing half a share, and adding it to the 
five shares. Then it is seventeen parts, equal to 
(89) five shares and a half. Divide now seventeen by five 
and a half; the quotient is the value of one share, 
namely, three dirhems and one-eleventh; and one- 
third (of the capital) is seven and a half (dirhems). 

If he leaves four sons, and bequeaths to some person 
as much as the share of one of his sons, less one- 
fourth of what remains from one-third after the deduc- 
tion of the share, and one dirhem; and to another 
one-third of what remains from the one-third, and one 
dirhem; then this legacy is determined by one-third.* 


* Let the ist legacy be x, the 2d y; and a son's share = v 
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Take. one-third of the capital, and subtract from it one 
share; there remains one-third, less one share; add 
hereto one-fourth of what you have: then it is one- 
third and one-fourth of one-third, less one share and 
one-fourth. Subtract.one dirhem; there remains one- 
third of one and one-fourth, less one dirhem, and less 
one share and. one-fourth. There remains from the 
one-third as much as five-eighteenths of the capital, less 
two-thirds of a dirhem, and less five-sixths of a share. 
Now subtract the second dirhem, and you retain five- 
eighteenths of the capital, less one dirhem and two- 
thirds, and less five-sixths of a share. Add to this 
two-thirds of the capital, and. you have seventeen- 
eighteenths of the capital, less one dirhem and.two- 
thirds, and less five-sixths of a share, equal to four 
shares. Reduce this, by removing the quantities 
which are to be subtracted, and adding them to the 
shares; then you have seventeen-eighteenths of the 
capital, equal to four portions and five-sixths plus one 
dirhem and two-thirds. Complete your capital by (90) 
adding to the four shares and five-sixths, and one 
dirhem and two-thirds, as much as one-seventeenth of 
the same. Assume, then, each share to be seventeen, 
and also one dirhem to be seventeen.“ The whole 
capital will then be one hundred and seventeen. 
If you wish to exhibit the dirhem distinctly, proceed 
with it as I have shown you. 
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If he leaves three sons and two daughters, and 
bequeaths to some person as much as the share of a 
daughter plus one dirhem; and to another one-fifth of 
what remains from one-fourth after the deduction of 
the first legacy, plus one dirhem; and to a third per- 
son one-fourth of what remains from one-third after 
the deduction of all this, plus one dirhem; and to a 
fourth person one-eighth of the whole capital, requiring 
all the legacies to be paid off by the heirs generally: 
then you calculate this by exhibiting the dirhems dis- 
tinctly, which is better in sucha case.* Take one-fourth 
of the capital, and assume it to be six dirhems; the 
entire capital will be twenty-four dirhems. Subtract 
one share from the one-fourth; there remain six 
dirhems less one share. Subtract also one dirhem; 
there remain five dirhems less one share. Subtract 


* Let the legacies to the three first legatees be, severally, 
, y, x; the fourth legacy = ; and let a daughters’ share 
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one-fifth of this remainder; there remain four dirhems, 
less four-fifths of a share. Now deduct the second 
dirhem, and you retain three dirhems, less four-fifths 
of a share. You know, therefore, that the legacy 
which was determined by one-fourth, is three dirhems, 
less four-fifths of a share. Return now to the one- 
third, which is eight, and subtract from it three dir- 
hems, less four-fifths of a share. There remain five 
dirhems, less four-fifths of a share. Subtract also one- 
fourth of this and one dirhem, for the legacy; you then 
retain two dirhems and three-fourths, less three-fifths of 
ashare. Take now one-eighth of the capital, namely, 
three ; after the deduction of one-third, you retain one- 
fourth of a dirhem, less three-fifths of a share. Return 
now to the two-thirds, namely, sixteen, and subtract 
from them one-fourth of a dirhem less three-fifths of a 
share; there remain of the capital fifteen dirhems and 
three-fourths, less three-fifths of a share, which are 
equal to eight shares. Reduce this, by removing three- 
fifths of a share, and adding them to the shares, which 
are eight. Then you have fifteen dirhems and three- 
fourths, equal to eight shares and three-fifths. Make 
the division: the quotient is one share of the whole 
capital, which is twenty-four (dirhems). Every daugh- 
ter receives one dirhem and one-hundred-and-forty- 
three one-hundred-and-seventy-second parts of a dir- 


hem.* 


* u= on of the capital— $5. of a dirhem. If we assume 
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If you prefer to produce the shares distinctly, take 
one-fourth of the capital, and subtract from it one 
share; there remains one-fourth of the capital less 
one share. Then subtract from this one dirhem: 
then subtract one-fifth of the remainder of one-fourth, 
which is one-fifth of one-fourth of the capital, less one- 
fifth of the share and less one-fifth of a dirhem; and 
subtract also the second dirhem. There remain four- 
fifths of the one-fourth less four-fifths of a share, and 
Jess one dirhem and four-fifths. The legacies paid out 
of one fourth amount to twelve two-hundred-and- 

(92) fortieths of the capital and four-fifths of a share, and 
one dirhem and four-fifths. Take one-third, which is 


— 


eighty, and subtract from it twelve, and four-fifths of a 
share, and one dirhem and four-fifths, and remove 


one-fourth of what remains, and one dirhem. You 
retain, then, of the one-third, only fifty-one, less three- 
fifths of a share, less two dirhems and seven-twentieths. 
Subtract herefrom one-eighth of the capital, which is 
thirty, and you retain twenty-one, less three-fifths of 
a share, and less two dirhems and seven-twentieths, 
and two-thirds of the capital, being equal to eight 
shares. Reduce this, by removing that which is to 
be subtracted, and adding it to the eight shares. Then 
you have one hundred and eighty-one parts of the 


the capital to be equal to 24 dirhems 
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capital, equal to eight shares and three-fifths, plus 
two dirhems and seven twentieths. Complete your 
capital, by adding to that which you have fifty-nine one- 
hundred-and-eighty-one parts. Let, then, a share be 
three hundred and sixty-two, and a dirhem likewise 
three hundred and sixty-two.* The whole, capital is 
then five thousand two hundred and fifty-six, and the 
legacy out of one-fourtht is one thousand two hundred 
and four, and that out of one-third is four hundred and 
ninety-nine, and the one-eighth is six hundred and 
fifty-seven. | 


On Completement. 


* A woman dies and leaves eight daughters, a mo- (93) 
ther, and her husband, and bequeaths to some per- 
son as much as must be added to the share of a 
daughter to make it equal to one-fifth of the capital ; 
and to another person as much as must be added to the 
share of the mother to make it equal to one-fourth of 


* The capital = 29$5o + $61 2 
If we assume v = 362, and 6=362, the capital —5256 
Then 22724; y —480; z—499; 4th of capital = 657. 


T The text ought to stand“ the two first legacies are” 
instead of * the legacy out of one-fourth is.” 
The first legacy is 724 
, The second 
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the capital.“ Computation: Determine the parts of 
the residue, which in the present instance are thir- 
teen. Take the capital, and subtract from it one-fifth 
of the same, less one part, as the share of a daugh- 
ter: this being the first legacy. Then subtract also 
one-fourth, less two parts, as the share of the mother : 
this being the second legacy. There remain eleven- 
twentieths of the capital, which, when increased by 
three parts, are equal to thirteen parts. Remove now 
from thirteen parts the three parts on account of the 
three parts (on the other side), and you retain eleven- 
twentieths of the capital, equal to ten parts. Complete 
the capital, by adding to the ten parts as much as nine- 
elevenths of the same; then you find the capital equal 
to eighteen parts and two-elevenths. Assume now 
each part to be eleven; then the whole capital is two 
hundred, each part is eleven; the first legacy will be 
twenty-nine, and the second twenty-eight. 

If the case is the same, and she bequeaths to 
some person as much as must be added to the share 


(94) of the husband to make it equal to one-third, and to 


another person as much as must be added to the share 
of the mother to make it equal to one-fourth; and to a 


In this case, the mother has 4$ ; and each daughter has 
Ig of the residue. 
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third as much as must be added to the share of a 
daughter to make it equal to one-fifth; all these lega- 
cies being imposed on the heirs generally: then you 
divide the residue into thirteen parts.* Take the 
capital, and subtract from it one-third, less three parts, 
being the share of the husband; and one-fourth, less 
two parts, being the share of the mother; and lastly, 
one-fifth less one part, being the share of a daughter. 
The remainder is thirteen-sixtieths of the capital, which, 
when increased by six parts, is equal to thirteen parts. 
Subtract the six from the thirteen parts: there re- 
main thirteen-sixtieths of the capital, equal to seven 
parts. Complete your capital by multiplying the seven 
parts by four and eight-thirteenths, and you have a 
capital equal to thirty-two parts and four-thirteenths. 
Assuming then each part to be thirteen, the whole 
capital is four hundred and twenty. 

If the case is the same, and she bequeaths to some 
person as much as must be added to the share of the 
mother to make it one-fourth of the capital; and to 
another as much as must be added to the portion of a 
daughter, to make it one-fifth of what remains of the 
capital, after the deduction of the first legacy; then 
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you constitute the parts of the residue by taking them 
out of thirteen.* . Take the capital,.and subtract from 
it one-fourth less two parts; and again, subtract one- 
fifth of what you retain of the capital, less one part; 
then look how much remains of the capital after the 
deduction of the parts. This remainder, namely, three- 
fifths of the capital, when increased by two parts and. 
three-fifths, will be equal to thirteen parts. Subtract 
two parts and three-fifths from thirteen parts, there 
remain ten parts and two-fifths, equal to three-fifths of 
capital. Complete the capital, by adding to the. parts 
which you have, as much as two-thirds of the, same. 
Then you have a capital equal to seventeen parts and 
one-third. Assume a part to be three, then the capital 
is fifty-two, each part three; the first legacy will be 
seven, and the second six. 

If the case is the same, and she bequeaths to some 
person as much as must be added .to the share of the 
mother to make it one-fifth of the capital, and.to ano- 
ther one-sixth of the remainder of the capital; then 
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the parts are thirteen.* Take the capital, and subtract 
from it one-fifth less two parts; and again, subtract 
one-sixth of the remainder. You retain two-thirds of 
the capital, which, when increased by one part and 
two-thirds, are equal to thirteen parts. Subtract the 
one part and two-thirds from the thirteen parts: there 
remain two thirds . of the capital, equal to eleven parts 
and one-third. Complete your capital, by adding to 
the parts as much as their moiety; thus you find the 
capital equal to seventeen parts. Assume now the 
capital to be eighty-five, and each part five; then the 
first legacy is seven, and the second thirteen, and the 
remaining sixty-five are for the heirs. 

If the case is the same, and she bequeaths to some 
person as much as must be added to the share of the 
mother, to make it one-third of the capital, less that 
sum which must be added to make the share of a 
daughter equal to one-fourth of what remains of the 
capital after the deduction of the above complement ; 
then the parts are thirteen. Take the capital, and (96) 
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subtract from it one-third less two parts, and add to 
the remainder one-fourth (of such remainder) less one 
part; then you have five-sixths of the capital and one 
part and a half, equal to thirteen parts. Subtract 
one part and a half from thirteen parts. There re- 
main eleven parts and a half, equal to five-sixths of 
the capital. Complete the capital, by adding to the 
parts as much as one-fifth of them. "Thus you find 
the capital equal to thirteen parts and four-fifths. 
Assume, now, a part to be five, then the capital is 
sixty-nine, and the legacy four. 

“ A man dies, and leaves a son and five daughters, 
and bequeaths to some person as much as must be 
added to the share of the son to complete one-fifth 
and one-sixth, less one-fourth of what remains of one- 
third after the subtraction of the complement.”* Take 
one-third of the capital, and subtract from it one-fifth 
and one-sixth of the capital, less two (seventh) parts; 
so that you retain two parts less four one hundred and 
twentieths of the capital. Then add it to the excep- 
tion, which is half a part less one one hundred and 


* Since there are five daughters and one son, each 
daughter receives 1, and the son 2 of the residue. . 
1-0-0۶ ےل سے‎ = 
„ 3+3 +209۸ +20] =70 | 
*. J- + 20+4 (54 +20] = 0 
„ $45 [3+2] = 7v 
— A س‎ 2v 
24 3 
„. 80ح‎ c v; and 2 = جلي‎ 
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twentieth, and you have two parts and a half less five 
one hundred and twentieths of capital. Add hereto 
two-thirds of the capital, and you have seventy-five 
one hundred and twentieths of the capital and two 
parts and a half, equal to seven parts. Subtract, now, 
.two parts and a half from seven, and you retain seventy- 
five one hundred and twentieths, or five-eighths, equal 
to four parts and a half. Complete your capital, by (97) 
adding to the parts as much as three-fifths of the same, 
and you find the capital equal to seven parts and one- 
fifth part. Let each part be five; the capital is then 
thirty-six, each portion five, and the legacy one. 

If he leaves his mother, his wife, and four sisters, 
and bequeaths to a person as much as must be added to 
the shares of the wife and a sister, in order to make them 
equal to the moiety of the capital, less two-sevenths of 
the sum which remains from one-third after the deduc- 
tion of that complement; the Computation is this :* If 


* From the context it appears, that when the heirs of the 
residue are a mother, a wife, and 4 sisters, the residue is to. 
be divided into 13 parts, of which the wife and one sister, 
together, take 5: therefore the mother and 3 sisters, toge- 
ther, take 8 parts. Each sister, therefore, must take not 
less than f, nor more than fg. In the case stated at page 
102, a sister was made to inherit as much as a wife ; in the 
present case that is not possible; but the widow must take 
not less than ;; and each sister not more than Fx. Proba- 
bly, in this case, the mother is supposed to inherit &; the 
wife I; each sister 2. 
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you take the moiety from one-third, there remains one- 
sixth. This is the sum excepted. It is the share of the 
wife and the sister. Let it be five (thirteenth) parts. 
What remains of the one-third is five parts less one- 
sixth of the capital. The two-sevenths which he has 
excepted are two-sevenths of five parts less two- 
sevenths of one-sixth of the capital. Then you have 
six parts and three-sevenths, less one-sixth and two- 
sevenths of one-sixth of the capital. Add hereto 
two-thirds of the capital; then you have nineteen 
forty-seconds of the capital and six parts and three- 
sevenths, equal to thirteen parts. Subtract herefrom 
the six parts and three-sevenths. "There remain nine- 
teen forty-seconds of the capital, equal to six parts 
and four-sevenths. Complete your capital by adding 
to it its double and four-nineteenths of it. Then you 
find the capital equal to fourteen parts, and seventy 
(98) one hundred and thirty-thirds of a part. Assume one 
part to be one hundred and thirty-three; then the 
whole capital is one thousand nine hundred and thirty- 


r+50=4; 1—z42[4—2]— 13v 
dE e FE[E—s] = 130 
„ 3+7 [82] — 13v 
ام ]| پچ‎ +50] = 13v 
12 ]13- 0 
oe 13 = 46 „. pis اح‎ 
. & رجي ع‎ and the residue = 247 
The author unnecessarily takes 7 x 276=1932 for the 
Common denominator. 
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two; each part is one hundred and thirty-three, the 
completion of it is three hundred and one, and the 
exception of one-third is ninety-eight, so that the re- 
maining legacy is two hundred and three. For the 


heirs remain one thousand seven hundred and twenty- 


nine. 


COMPUTATION OF RETURNS.* 
On Marriage in ۰ 


* A man, in his last illness, marries, a wife, paying 


(a marriage settlement of) one hundred dirhems, 


besides which he has no property, her dowry being 


* The solutions which the author has given of the remain- 
ing problems of this treatise, are, mathematically consider- 
ed, for the most part incorrect. It is not that the problems, 
when once reduced into equations, are incorrectly worked 
out; but that in reducing them to equations, arbitrary as- 
sumptions are made, which are foreign or contradictory to 
the data first enounced, for the purpose, it should seem, of 
forcing the solutions to accord with the established rules of 
inheritance, as expounded by Arabian lawyers. 

The object of the lawyers in their interpretations, and of 
the author in his solutions, seems to have been, to favour 
heirs and next of kin; by limiting the power of a testator, 
during illness, to bequeath property, or to emancipate slaves; 
and by requiring payment of heavy ransom for slaves whom 
a testator might, during illness, have directed to be eman. 
cipated. 
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ten dirhems. Then the wife dies, bequeathing one- 
third of her property. After this the husband dies."* 
Computation: You take from the one hundred that 
which belongs entirely to her, on account of the 
dowry, namely, ten dirhems; there remain ninety dir- 
hems, out of which she has bequeathed a legacy. Call 
the sum given to her (by her husband, exclusive of her 
dowry) thing; subtracting it, there remain ninety 
dirhems less thing. Ten dirhems and thing are al- 
ready in her hands; she has disposed of one-third of 
her property, which is three dirhems and one-third, 
and one-third of thing; there remain six dirhems and 


* Let s be the sum, including the dowry, paid by the 
man, as a marriage settlement; d the dowry; æ the gift to 
the wife, which she is empowered to bequeath if she pleases. 

She may bequeath, if she pleases, d rr; she actually 
does bequath 4 [d+]; the residue is 4 [d+2], of which 
one half, viz. 4 [d- x] goes to her heirs, and the other half 
reverts to the husband 

* the husband's heirs have s—[d + 7] + $ [d + £] or 
s—%|d+2z]; and since what the wife has disposed of, exclu- 
sive of the dowry, is z, twice which sum the husband is to 
receive, s—% [d--z| — 2x . (|36 -90[ .مح‎ But = 100; 
d—10 . 22 35; d+2=45; 1 ]4 + [ه‎ 15. Therefore 
the legacy which she bequeaths is 15, her husband receives 
15, and her other heirs, 15. The husband's heirs receive 
24 = ۰ 

But had the husband also bequeathed a legacy, then, as 
we shall see presently, the law would have defeated, in part, 
the woman’s intentions. i 


( 185 ۱ 


two-thirds plus two-thirds of thing, the moiety of 
which, namely, three dirhems and one-third plus one- 
third of thing, returns as his portion to the husband.“ 
Thus the heirs of the husband obtain (as his share) 
ninety-three dirhems and one-third, less two-thirds of 
thing; and this is twice as much as the sum given to (99) 
the woman, which was thing, since the woman had 
power to bequeath one-third of all which the husband 
left ;t and twice as much as the gift to her is two 
things. Remove now the ninety-three and one-third, 
from two-thirds of thing, and add these to the two 
things Then you have ninety-three dirhems and one- 
third equal to two things and two-thirds. One thing is 
three-eighths of it, namely, as much as three-eighths 
of the ninety-three and one-third, that is, thirty-five 
dirhems. 

If the question is the same, with this exception only, 
that the wife has ten dirhems of debts, and that she 
bequeaths one-third of her capital; then the Computa- 


* [n other cases, as appears from pages 92 and 93, a 
husband inherits one-fourth of the residue of his wife's'es- 
tate, after deducting the legacies which she may have 
bequeathed. But in this instance he inherits half the re- 
sidue. If she die in debt, the debt is first to be deducted 
from her property, at least to the extent of her dowry (sce 
the next problem.) 


T When the husband makes a bequest to. a stranger, the 
third is reduced to one-sixth. Vide p. 137. 
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tion is as follows:* Give to the wife the ten dirhems of 
her dowry, €o that there remain ninety dirhems, out of 
which she bequeaths a legacy. Call the gift to her 
thing; there remain ninety less thing. At the disposal 
of the woman is therefore ten plus thing. From this 
her debts must be subtracted, which are ten dirhems. 
She retains then only thing. Of this she bequeaths 
one-third, namely, one-third of thing: there remains 
two-thirds of thing. Of this the husband receives by 
inheritance the moiety, namely, one-third of thing. 
The heirs of the husband obtain, therefore, ninety 
dirhems, less two-thirds of thing; and this is twice as 
much as the gift to her, which was thing; that is, two 
things. Reduce this, by removing the two-thirds of 
thing from ninety, and adding them to two things. 
Then you have ninety dirhems, equal to two things 
and two-thirds. One thing is three-eighths of this; 
that is to say, thirty-three dirhems and three-fourths, 
which is the gift (to the wife). 

If he has married her, paying (a marriage settle- 


* The same things being assumed as in the last example, 
= Ide] remains with the husband; d goes to pay the 
debts of the wife ; and 3 reverts from the wife to the hus- 
band. | | 

c B[s-d]-z‏ وو- و - 0و 
and d= 10, 2—332 ; she bequeaths 114; 111‏ ,100 <ع if‏ * 
reverts to her husband; and her other heirs receive 111.‏ 
The husband's heirs receive 2z — 671.‏ 
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ment of one hundred dirhems, her dowry being ten (100) 
dirhems, and he bequeaths to some person one-third ot 
his property ; then the computation is this:* Pay to 
the woman her dowry, that is, ten dirhems; there re- 
main ninety dirhems. Herefrom pay the gift to her, 
thing; then pay likewise to the legatee who is to 
receive one-third, thing: for the one-third is divided 


* This case is distinguished from that in page 133 by 
two circumstances; first, that the woman does not make 
any bequest; second, that the husband bequeaths one-third 
of his property. 

Suppose the husband not to make any bequest. Then, 
since the woman had at her disposal de, but did not make 
any bequest, ل‎ [d+ x] reverts to her husband; and the like 
amount goes to her other heirs. 

„. S [dT Id =2: . یج‎ [2s—d] 

and since s= 100, and  < 10; = 38; d+2=48; 

4 [(d+z] = 24 reverts to the husband, and the like sum goes 
to her other heirs; and 2276, belongs to the husband's 
heirs. 

Now suppose the husband to bequeath one-third of his 
property. The law here interferes with the testator's right 
of bequeathing ; and provides that whatever sum is at the 
disposal of the wife, the same sum shall be at the disposal 
of the husband ; and that the sum to be retained by the 
husband's heirs shall be twice the sum which the husband 
and wife together may dispose of. 

. s—4([(d+2]—r=42 
ae Ir [2s d =z; if 6 = 100, and d < 10; 1 < 1 —174&; 
و و 272 ده دق‎ [d+«]=13,5 reverts to the husband, and 
the like sum goes to the other heirs of the woman; 1743 is 
what the husband bequeaths; and 6944 شوح‎ goes to the 
husband's heirs. 
T 
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into two moieties between them, since the wife cannot 
take any thing, unless the husband takes the same. 
Therefore give, likewise, to the legatee who is to have 
one-third, thing. Then return to the heirs of the hus- 
band. His inheritance from the woman is five dirhems 
and half a thing. There remains for the heirs of the 
husband ninety-five less one thing and a half, which 
is equal to four things. Reduce this, by removing one 
thing and a half, and adding it to the four things. 
There remain ninety-five, equal to five things and a 
half. Make them all moieties; there will be eleven 
moieties; and one thing will be equal to seventeen 
dirhems and three-elevenths, and this will be the 
legacy. 

* A man has married a wife paying (a marriage set- 
tlement of) one hundred dirhems, her dowry being ten 
dirhems; and she dies before him, leaving ten dirhems, 

and bequeathing one-third of her capital; afterwards 
` the husband dies, leaving one hundred and twenty dir- 
hems, and bequeathing to some person one-third of his 


capital.” Computation :* Give to the wife her dowry, 


* Let c be the property which the wife leaves, besides d 
the dowry, and z the gift from the husband. She bequeaths 
$ [ctd-z]: 4 ld] goes to her husband; and 4 
[ed] to her other heirs. The husband leaves property 
s, out of which must be paid the dowry, d; the gift to the 
wife, x; and the bequest he makes to the stranger, x; and 
his heirs receive from the wife's heirs 3 [c--d -] 
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namely, ten dirhems; then one hundred and ten dirhems 
remain for the heirs of the husband. From these the (101) 
gift to the wife is thing, so that there remain one 
hundred and ten dirhems less thing; and the heirs 
of the woman obtain twenty dirhems plus thing. She 
bequeaths one-third of this, namely, six dirhems and 
two-thirds, and one-third of thing. The moiety of the 
residue, namely, six dirhems and two-thirds plus one- 
third of thing, returns to the heirs of the husband: so 
that one hundred and sixteen and two-thirds, less two- 
thirds of thing, come into their hands. He has be- 
queathed one-third of this, which is thing. There 
remain, therefore, one hundred and sixteen dirhems 
and two-thirds less one thing and two-thirds, and this 
is twice as much as the husband's gift to the wife 
added to his legacy to the stranger, namely, four 
things. Reduce this, and you find one hundred and 
sixteen. dirhems and two-thirds, equal to five things 
and two-thirds. Consequently one thing is equal to 


s—d—2z4 3 [ct-d 4-2] Ax, according to the law of inhe- 
ritance. 
35+ — 2d 

11 

If s= 120, c= 10, and d= 10, r= 33? = 2049 
c d-px—4019; i[cbtdtz|—13$& 

The wife bequeaths 1345; 13$, go to her husband, and 
13$; to her other heirs. 

The husband bequeaths to the stranger 2013 ; he gives the 
same sum to the wife; and 4 824$, go to his heirs. 


5 35-Fc— 2d — 17, and z = 
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twenty dirhems and ten-seventeenths; and this is the 
y 


legacy. 


On Emancipation tn Illness. 

<“ Suppose that a man on his death-bed were to eman- 
cipate two slaves; the master himself leaving a son and 
a daughter. Then one of the two slaves dies, leaving 
a daughter and property to a greater amount than his 
price.*” You take two-thirds of his price, and what the 
other slave has to return (in order to complete his 
(102) ransom). If the slave die before the master, then the 
son and the daughter of the latter partake of the heri- 
tage, in such proportion, that the son receives as much 
as the two daughters together. But if the slave die 
after the master, then you take two-thirds of his value 
and what is returned by the other slave, and distribute 


* From the property of the slave, who dies, is to be de- 
ducted and paid to the master's heirs, first, two-thirds of 
the original cost of that slave, and secondly what is wanting 
to complete the ransom of the other slave. Call the amount 
of these two sums p; and the property which the slave 
leaves ۰ 

Next, as to the residue of the slaves' property : 

First. If the slave dies before the master, the master's 
son takes 4 [a- p]; the masters daughter 1 [4—p], and 
the slave's daughter } [a — p]. 

Second. If the slave dies after the master; the master's 
son is to receive $p, and the master's daughter 4p; and then 
the master's son takes 3 [K- pl, and the slave's daughter 


4 [«—p]- 
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it between the son and the daughter (of the master), in 
such a manner, that the son receives twice as much as 
the daughter; and what then remains (from the heri- 
tage of the slave) is for the son alone, exclusive of the 
. daughter; for the moiety of the heritage of the slave 
descends to the daughter of the slave, and the other 
moiety, according to the law of succession, to the son 
of the master, and there is nothing for the daughter (of 
the master). 

Itisthe same, ifa man on his deatli-bed emancipates 
a slave, besides whom he has no capital, and then the 
slave dies before his master. 

If a man in his illness emancipates a slave, besides 
whom he possesses nothing, then that slave must ran- 
som himself by two-thirds of his price. If the master has 
anticipated these two-thirds of his price and has spent 
them, then, upon the death of the master, the slave 
must pay two-thirds of what he retains.* But if the 
master has anticipated from him his whole price and 
spent it, then there is no claim against the slave, since 
he has already paid his entire price. 

“ Suppose that a man on his death-bed emancipates 
a slave, whose price is three hundred dirhems, not 
having any property besides; then the slave dies, leav- 
ing three hundred dirhems and a daughter.“ The 


* The slave retains one-third of his price; and this he 
must redeem at two-thirds of its value; namely at 4x 1—$ 
of his original price. 
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computation is this:* Call the legacy to the slave thing. 
He has to return the remainder of his price, after the 
deduction of the legacy, or three hundred less thing. 
This ransom, of three hundred less thing, belongs to 
the master. Now the slave dies, and leaves thing and a 
(103) daughter. She must receive the moiety of this, namely, 
one half of thing; and the master receives as much. 
Therefore the heirs of the master receive three hundred 
less half a thing, and this is twice as much as the le- 
gacy, which is thing, namely, twothings. Reduce this 
by removing half a thing from the three hundred, and 
adding it to the two things. Then you have three 
hundred, equal to two things and a half. One thing 
is, therefore, as much as two-fifths of three hundred, 


* Let the slave's original cost be a; the property which 
he dies possessed of, بے‎ what the master bequeaths to the 
slave, in emancipating him, z. Then the net property 
which the slave dies possessed of is .تیه‎ }[«+2—a] 
belongs, by law, to the master; and [aT -a] to the 
slave’s daughter. The master's heirs, therefore, receive the 
ransom, a —2, and the inheritance, 3 [T- a]; that is, 
3 [«4-a -&]; and on the same principle as the slave, when 
emancipated, is allowed to ransom himself at two-thirds of 
his cost, the law of the case is that 2 are to be taken, 
where 1 is given. 

M 1 ه+ع]‎ . z=} [ea] 
The daughter's share of the inheritance = $ [3«— 22a] 
The master's heirs receive. . [ra] 

If, as in the example, «=a, 2-24: the daughter's 

share = $a ; the heirs of the master receive $a. 
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namely, one hundred and twenty. This is the legacy 
(to the slave, ) and the ransom is one hundred and eighty. 

* Some person on his sick-bed has emancipated a 
slave, whose price is three hundred dirhems; the slave 
then dies, leaving four hundred dirhems and ten dir- 
hems of debt, and two daughters, and bequeathing to 
a person one-third of his capital; the master has twenty 
dirhems debts." The computation of this case is the 
following:* Call thelegacy to the slave thing ; his ran- 
som is the remainder of his price, namely, three hun- 
dred less thing. But the slave, when dying, left four 
hundred dirhems; and out of this sum, his ransom, 
namely, three hundred less thing, is paid to the 


* Let the slave's original cost =a; the property he dies 
possessed of —« ; the debt he owes —: 
He leaves two daughters, and bequeaths to a stranger one- 
third of his capital. 
The master owes debts to the amount وم‎ where a —300; 
&—400; 210; = 20. 
Let what the master gives to the slave, in emancipating 
him =7. 
Slave's ransom a-; slave's property —slave's ransom = 
a 44-4 
Slave’s property ransom— debt =2+2—a—s 
Legacy to stranger. =4[e+2—a—s] 
Residue.......... —4 [a+2—a—s| 
The master, and each daughter, are, by law, severally 
entitled to 3 x $ le + z—a —1] 
The master's heirs receive altogether a —z 4-$ [æ +x —a— :] 
or S [a-] [a—:], which, on the principle that 2 
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master, so that one hundred dirhems and thing re- 
main in the hands of the slave’s heirs; Herefrom are 
(first) subtracted the debts, namely, ten dirhems; 
there remain then ninety dirhems and thing. Of 
this he has bequeathed one-third, that is, thirty dir- 
hems and one-third of thing; so that there remain for 
the heirs sixty dirhems and two-thirds of thing. Of 
this the two daughters receive two-thirds, namely, 
forty dirhems and four-ninths of thing, and the master 
(104) receives twenty dirhems and two-ninths of thing, so 
that the heirs of the master obtain three hundred and 
twenty dirhems less seven-ninths of thing. Of this the 
debts of the master must be deducted, namely, twenty 
dirhems; there remain then three hundred dirhems less 


are to be taken for 1 given, ought to be made equal 
to 22. 
But the author directs that the equation for determining x be 
1 [a—x] +8 [a—:] - دم‎ ar 
. z=} [7a-+2 [مو-[ء-ه]‎ 2108 
Hence the dise receives, the debts which he owes, s = 10 
-Fthe legacy to the stranger 25 [9[4—:]—6a—34]— 66 
+ the inheritance of 1st daughter yk, [6[4—:|]— 4a— 24] = 
+ the inheritance of ad daughter = J4[6[« —:] — 4a — 2] = u 


Total = A5 [21a + 4s—14a—74] = 164 


And the master takes «-+ 2x ال‎ 4-4: + 14a— 7] — 236 
Had the slave died possessed of no property whatever, his 
ransom would have been 200. 
His ransom, here stated, exclusive of the sum which the 
master inherits from him, or a -, = 192. 
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seven-ninths of thing ; and this sum is twice as much as 
the legacy of the slave, which was thing; or, it is equal 
to two things. Reduce this, by removing the seven- 


ninths of thing, and adding them to two things; there 


remain three hundred, equal to two things and seven- 
ninths. One thing is as much as nine twenty-fifths of 
eight hundred, which is one hundred and eight; and 
so much is the legacy to the slave. 

If, on his sick-bed, he emancipates two slaves, besides 
whom he has no property, the price of each of them 
being three hundred dirhems ; the master having anti- 
cipated and spent two-thirds of the price of one of 
them before he dies;* then only one-third of the price 


* Were there the first slave only, who has paid off two- 
thirds of his original cost, the master having spent the 
money, that slave would have to complete his ransom by 
paying two-ninths of his original.cost, that is 663 (see page 
141). 

Were there the second slave only, who has paid off none 
of his original cost, he would have to ransom himself at two- 
thirds of his cost; that is by paying 200 (see also page 141). 

The master's heirs, in the case described in the text, are 
entitled to receive the same amount from the two slaves 
jointly, viz. 2663, as they would be entitled to receive, 
according to the rule of page 141, from the two slaves, sepa- 
rately; but the payment of the sum is differently distributed; 
the slave who has paid two-thirds of his ransom being required 
to pay one - ninth only of his original cost; and the slave 
who has paid no ransom, being required to pay two-thirds of 
his own cost, and one-ninth of the cost of the first slave. 


U 


(105) 
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of this slave, who has already paid off a part of his 
ransom, belongs to the master; and thus the master’s 
capital is the entire price of the one who has paid off 
nothing of his ransom, and one-third of the price of 
the other who has paid part of it; the latter is one 
hundred dirhems; the other three hundred dir- 
hems: one-third of the amount, namely, one hun- 
dred and thirty-three dirhems and one third, is divided 
into two moieties among them; so that each of them 
receives sixty-six dirhems and two-thirds. The first 
slave, who has already paid two-thirds of his ran- 
som, pays thirty-three dirhems and one-third; for 
sixty-six dirhems and two-thirds out of the hundred 
belong to himself as a legacy, and what remains of 
the hundred he must return. The second slave has 
to return two hundred and thirty-three dirhems and 
one-third. 

* Suppose that a man, in his illness, emancipates two 
slaves, the price of one of them being three hundred 
dirhems, and that of the other five hundred dirhems ; 
the one for three hundred dirhems dies, leaving a 
daughter; then the master dies, leaving a daughter 
likewise; and the slave leaves property to the amount 
of four hundred dirhems. With how much must every 


one ransom himself?”* The computation is this: Call 


* Let A. be the first slave; his original cost a; the pro- 


perty he dies possessed of «; and let B. be the second slave ; 
and his cost b. ۱ ۱ 
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the legacy to the first slave, whose price is three hun- 
dred dirhems, thing. His ransom is three hundred 
dirhems less thing. The legacy to the second slave of 
a price of five hundred dirhems is one thing and two- 
thirds, and his ransom five hundred dirhems less one 
thing and two-thirds (viz. his price being one and two- 
thirds times the price of the first slave, whose ransom 


was thing, he must pay one thing and two-thirds for 


Let x be that which the master gives to A. in emanci- 
pating him. 

A. s ransom is a-; and his property, minus his ransom, 
is a— 1-۰ 

A.'s daughter receives 3 [e—a +z], and the master's heirs 
receive 3 [a—a +z] 

Hence the master receives altogether from A., 

a- +} [xma TI = [e+a—z.] 

B. s ransom is 6 r 

The master’s heirs receive from A. and B. together 
4 [«+a+42b]—=-[a+2b]x; and this is to be made equal 
to twice the amount of the legacies to A. and B., that is, 

ES 


$ [«--a 4-26] — [a ＋ 25 وق سس و كم‎ 
كك‎ > 7 
a رنج‎ 
The master’s heirs receive from A., مرس‎ rae = 2934 
ex 29 


A.’s daughter receives [a T7 g = 800 x p= 1063 


The legacy to B. is 5 e) —1888; his ransom is 
5— » 
55765 23113 


The master’s heirs receive from A. and B. together 
2 [at سر‎ —6044. 
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his ransom). Now the slave for three hundred dirhems 
dies, and leaves four hundred dirhems. Out of this 
his ransom is paid, namely, three hundred dirhems 
less thing; and in the hands of his heirs remain one 
hundred dirhems plus thing: his daughter receives the 
moiety of this, namely, fifty dirhems and half a thing ; 
and what remains belongs to the heirs of the master, 
namely, fifty dirhems and half a thing. This is 
added to the three hundred less thing; the sum is 
three hundred and fifty less half a thing. Add 
thereto the ransom of the other, which is five hundred 
dirhems less one thing and two-thirds; thus, the heirs 
(106) of the master have obtained eight hundred and fifty 
dirhems less two things and one-sixth; and this is 
twice as much as the two legacies together, which were 
two things and two-thirds. Reduce this, and you have 
eight hundred and fifty dirhems, equal to seven things 
and a half. Make the equation; one thing will be 
equal to one hundred and thirteen dirhems and one- 
third. This is the legacy to the slave, whose price is 
three hundred dirhems. The legacy to the other slave 
is one and two-thirds times as much, namely, one 
hundred and eighty-eight dirhems and eight-ninths, 
and his ransom three hundred and eleven dirhems and 
one-ninth. 
<“ Suppose that a man in his illness emancipates two 
slaves, the price of each of whom is three hundred dir- 
hems; then one of them dies, leaving five hundred 
dirhems and a daughter; the master having left a son." 
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Computation :* Call the legacy to each of them thing ; 
the ransom of each will be three hundred less thing; 
then take the inheritance of the deceased slave, which is 
five hundred dirhems, and subtract his ransom, which is 
three hundred less thing; the remainder of his inhe- 
ritance will be two hundred plus thing. Of this, one 
hundred dirhems and half a thing return to the master 
by the law of succession, so that now altogether four 
hundred dirhems less a half thing are in the hands of 
the master’s heirs. Take also the ransom of the other 
slave, namely, three hundred dirhems less thing; 
then the heirs of the master obtain seven hundred dir- 


* The first slave is A.; his cost a; his property æ; he 
leaves a daughter. 
The second slave is B.; his cost 5. 
Then (as in page 147) 4 [e—a +x] goes to the daughter; 


The daughter receives [a +b] فك‎ 


5a-+ 05 
The master receives from A. همست‎ 
and the master receives from A. and B. together 
لم ده‎ 8 
2 [a+b] "pa- 65 
But if OSS مد لوم‎ ees oU 1 =} [s432]2—12744 
The daughter receives Ir [3«— 2a] 2516344 
The master receives from A.. Ir |] دعق‎ 42] = 33644 
The master receives from B. ........ fy [8a—«] —1724& 


The master receives from A and B. .. 4 [«+3a]= 50941, 
If 5 =0, 

The daughter receives 4 [3¢—2a] 

The master .. 2 [s--a], as in page 142. 
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hems less one thing and a half, and this is twice as 
much as the sum of the two legacies of both, namely 
(107) two things, consequently as much as four things. Re- 
move from this the one thing and a half: you find 
seven hundred dirhems, equal to five things and a half. 
Make the equation. One thing will be one hundred 

and twenty-seven dirhems and three-elevenths. 

* Suppose that a man in his illness emancipate a 
slave, whose price is three hundred dirhems, but who 
has already paid off to his master two hundred dirhems, 
which the latter has spent; then the slave dies before 
the death of the master, leaving a daughter and three 
hundred dirhems.”* Computation: Take the property 
left by the slave, namely, the three hundred, and add 
thereto the two hundred, which the master has spent; 
this together makes five hundred dirhems. Subtract 
from this the ransom, which is three hundred less thing 


* The slave A. dies before his master, and leaves a 
daughter. His cost is a, of which he has redeemed 4, which 
the master has spent; and he leaves property مه‎ 

Then the daughter receives ..3 [«--á—a T] 

The master receives altogether 3 [«4+4+a—2] 

The master's heirs receive. . 4 [a—á4-a—2] 

And j [a- AT A- = 2 . x=4 [«—á+a] 

Hence the daughter receives 4 [3«4-24— 26 140 

The master's heirs........ T[2«—24--2a]— 160 

The master receives, in toto, + ] 2» + 34 + 2a] = 360 

If the slave had not advanced, or the master had not spent 4, 
the daughter would have received 1[3«-4-3á —2a]—180 
and the master would have received 1 [2«-- 2á-]-2a]— 320. 
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(since his legacy is thing); there remain two hundred 
dirhems plus thing. The daughter receives the moiety 
of this, namely, one hundred dirhems plus half a thing; 
the other moiety, according to the laws of inheritance, 
returns to the heirs of the master, being likewise one 
hundred dirhems and half a thing. Of the three hun- 
dred dirhems less thing there remain only one hundred 
dirhems less thing for the heirs of the master, since 
two hundred are spent already. After the deduction 
of these two hundred which are spent, there remain 
with the heirs two bundred dirhems less half thing, and 
this is equal to the legacy of the slave taken twice; or 
the moiety of it, one hundred less one-fourth of thing, 
is equal to the legacy of the slave, which is thing. Re- 
move from this the one-fourth of thing; then you have 
one hundred dirhems, equal to one thing and one- 
fourth. One thing is four-fifths of it, namely, eighty 
dirhems. This is the legacy; and the ransom is two 
hundred and twenty dirhems. Add the inheritance of the 
slave, which is three hundred, to two hundred, which (108) 
are spent by the master. The sum is five hundred 
dirhems. "The master has received the ransom of two 
hundred and twenty dirhems; and the moiety of the 
remaining two hundred and eighty, namely, one hun- 
dred and forty, is for the daughter. Take these from 
the inheritance of the slave, which is three hundred; 
there remain for the heirs one hundred and sixty dir- 
hems, and this is twice as much as the legacy of the 
slave, which was thing. 
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» Suppose that a man in his illness emancipates a 
slave, whose price is three hundred dirhems, but who 
has already advanced to the master five hundred dir- 
hems; then the slave dies before the death of his mas- 
ter, and leaves one thousand dirhems and a daughter. 
The master has two hundred dirhems debts.”* Com- 
putation: Take the inheritance of the slave, which is 
one thousand dirhems, and the five hundred, which the 
master bas spent. The ransom from this is three hun- 
dred less thing. There remain therefore twelve hundred 
plus thing. The moiety of this belongs to the daughter : 
it is six hundred dirhems plus halfa thing. Subtract 
it from the property left by the slave, which was one 


* A.’s price is a; he has advanced to his master d; he 
leaves property « He dies before his master, and leaves a 
daughter. 

The master's debts are ہم‎ x is what A. receives, in being 
emancipated; a—z is the ransom; 3 [a--á—a +z] is what 
the daughter receives. 1 

Then «—4 [«+á—a +x] is what remains to the master; 
and جه‎ [«4-d—a-+a|—.« is what remains to him, after 
paying his debts ; and this is to be made equal to 22. 
Whence = [« +a—d— 2,4] 


Hence the daughter receives i[3«—2a-4-24á—4]— 640 
The mother receives, 
inclusive of the debt ۶ [20-+2a—24+«] — 360 
Tbe master receives, F 5 
exclusive of the debt f ۰ } [2a + [به -0-24ع]‎ = 160 


If the mode given in page 142 had been followed, it 
would have given z— 1 [a+a+4—2.] 
and the daughter's portion = 1 [34— 2a + 34 — u] — 740. 


* 
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thousand dirhems: there remain four hundred dirhems. 
less half thing. ‘Subtract herefrom the debts of the 
master, namely, two hundred dirhems; there remain 
two hundred dirhems less half thing, which are equal to 
the legacy taken twice, which isthing; or equal to two 
things. Reduce this, by means of the half thing. 'Then 
you have two hundred dirhems, equal to two things 
and a half. Makethe equation. You find one thing, 
equal to eighty dirhems ; this is the legacy. Add now. 
the property left by the slave to the sum which he has (109) 
advanced to the master: this is fifteen hundred dir- 
hems. Subtract the ransom, which is two hundred. 
and twenty dirhems; there remain twelve hundred and 
eighty dirhems, of which the daughter receives the 
moiety, namely, six hundred and forty dirhems. Sub- 
tract this from the inheritance of the slave, which is. 
one thousand dirhems: there remain three hundred 
and sixty dirhems, Subtract from this the debts of the 
master, namely, two hundred dirhems; there remain 
then one hundred and sixty dirhems for the heirs of the 
master, and this is twice as much as the legacy of the 
slave, which was thing. | 

>> Suppose that a man on his sick-bed emancipates a 
slave, whose price is five hundred dirhems, but who has 
already paid off to him six hundred dirhems. The mas- 
ter has spent this sum, and lias moreover three hun- 
dred dirhems of debts. Now the slave dies, leaving his 
mother and his master, and property to the amount of 
seventeen hundred and fifty dirhems, with two hundred 

x 
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dirhems debts." Computation:* Take the property left 
by the slave, namely, seventeen hundred and fifty dir- 
hems, and add to it what he has advanced to the mas- 
ter, namely, six hundred dirhems; the sum is two 
thousand three hundred and fifty dirhems. Subtract 
from this the debts, which are two hundred dirhems, 
and the ransom, which is five hundred dirhems less 
thing, since the legacy is thing; there remain then 
sixteen hundred and fifty dirhems plus thing. The 
mother receives herefrom one-third, namely, five hun- 
dred and fifty plus one-third of thing. Subtract now 
this and the debts, which are two hundred dirhems, 
from the actual inheritance of the slave, which is 
seventeen hundred and fifty; there remain one thou- 
(110) sand dirhems less one-third of thing. Subtract from 
this the debts of the master, namely, three hundred 


* A. dies before his master, and leaves a mother. His 
price was a; he has redeemed 4, which the master has 
spent. The property he leaves is e. He owes debts ۰ 
The master owes debts مم‎ 

4 [«+4—a+2—s] is the mother’s. 
«—} [a+ á — & و زی‎ is the master's. 
a —ġ [« 4 á —a 4—1) و‎ — u =22 =the master's, after 


paying his debts. 
Hence ...............- £24 [2a + a—á -2s 3% 300 
Mother's = $ [3« —2a4- 26-6 —k]2:650 
Master's, without v .... =} [4«-]-2a—24——44— 6. 600 


Mether's, with 4. =} [4a 428—246 — 4s-- A= 900 
A. receives, inclusive of « =} [3« 2a 4-24 و4 ل‎ ] = 850. 
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dirhems; there remain seven hundred dirbems lesa 
one-third of thing. This is twice as much as the legacy 
of the slave, which is thing, Take the moiety: then 
three hundred and fifty less one-sixth of thing are 
equal to one thing. Reduce this, by means of the 
one-sixth of thing; then you have three hundred and 
— fifty, equal to one thing and one-sixth. One thing 
will then be equal to six-sevenths of the three hundred 
and fifty, namely, three hundred dirhems; this is the 
legacy. Add now the property left by the slave to 
what the master has spent already; the sum is two 
thousand three hundred and fifty dirhems. Subtract 
herefrom the debts, namely, two hundred dirhems, and 
subtract also the rahsom, which is as much as the price 
of the slave less the legacy, that is, two hundred dir- 
hems; there remain nineteen hundred and fifty dirhems. 
The mother receives one-third of this, namely, six 
hundred and fifty dirhems. Subtract this and the 
debts, which are two hundred dirhems, from the pro- 
perty actually left by the slave, which was seventeen 
hundred and fifty dirhems; there remain nine hun- 
dred dirhems, Subtract from this the debts of the 
master, which are three hundred dirhems; there re- 
main six hundred dirhems, which is twice as much as 

the legacy. | 
> Suppose that some one in his illness emancipates a 
slave, whose price is three hundred dirhems: then the 
slave dies, leaving a daughter and three hundred dir- 
hems; then the daughter dies, leaving her husband and 
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three hundred dirhems; then the master dies.” Com- 
pütation:* 'Take the property left by the slave, which is 
three hundred dirhems, and subtract the ransom, which 
(111) is three hundred less thing ; there remains thing, one. 
half of which belongs to the daughter, while the other 
half returns to the master. Add the portion of the 
daughter, which is half one thing, to her inheritance, 
which is three hundred; the sum is three hundred dir- 
hems plus half a thing. The husband receives the moiety 
of this; the other moiety returns to the master, namely 
one hundred and fifty dirhems plus one-fourth of thing. 
All that the master has received is therefore four hun- 
dred and fifty less one-fourth of thing; and this is twice 
as much as the legacy; or the moiety of it is as much as 


* A. is emancipated by his master, and then dies, leaving: 
a daughter, who dies, leaving a husband. Then the master 
dies. | | 
A. s price a; his property «. What he receives from 
the master &. 
The daughter's property — 3 
A.’s ransom a-. The daughter inherits 3[«—a+<], 
and 4 [«—« +z] goes to the master. 
و‎ [22-3 [«—2a + 1]] goes to the daughter's husband 
and $ [3-F 4 [«—a-+<2]| to the master. 
Hence, according to the author, we are to make 
u- TA [«—a+s] +} D +4 [k—a + مه ح [[ه‎ 
.. £=} [34 6 +23] 2 200 
Daughter's share =} [6«—4a-1-3] = 100 
Husband's .... =} [3a — 2a J 551 = 200 
Master's ...... =} [2«4-6a4-43]— 400. 
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the legacy itself, namely, two hundred and twenty-five 
dirhems less one-eighth thing are equal to thing. Re- 
duce this by means of one-eighth of thing, which you 
add to thing; then you have two hundred and twenty- 
five dirhems, equal to one thing and one-eighth. Make 
the equation: one thing is as much as eight-ninths 
of two hundred and twenty-five, namely, two hundred 
dirhems. 

. * Suppose that some one in his illness emancipates a 
slave, of the price of three hundred dirhems; the slave 
dies, leaving five hundred dirhems and a daughter, and 
bequeathing one-third of his property ; then the daugh- 
ter dies, leaving her mother, and bequeathing one- 
third of her property, and leaving three hundred dir- 
hems.” Computation:* Subtract from the property left 


* A.is emancipated, and dies, leaving a daughter, and 
bequeathing one-third of his property to a stranger. 
The daughter dies, leaving a mother, and bequeathing 
one-third of her property to a stranger. 
مھ‎ price is a; his property is « 
. Tbe daughter's property is 2. 
A.’s ransom is a—z; - a is his property, clear of 
ransom. 
4 [«—a+ x] goes to the stranger; and the like amount to 
A.’s daughter, and to the master. 
à [39-4 —a +z] is the property left by the daughter. 
$[3)--«—a--z] is the bequest of the daughter to a 
stranger. - 
$[334-«—2a-- z] is the residue, of which 4d, 
viz. sy [39 -F«—a + z] is the mother's, 
and 4s [33+ æ —a 4-z] is the master's; 
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by the slave his ransom, which is three hundred dir- 
hems less thing; there remain two hundred dirhems 
plus thing. He has bequeathed one-third of his pro- 
perty, that is, sixty-six dirhems and two-thirds plus 
one-third of thing. According to the law of succession, 


(112) sixty-six dirhems and two-thirds and one-third of thing 


belong to the master, and as much to the daughter. 
Add this to the property left by her, which is three 
hundred dirhems: the sum is three hundred and sixty- 
six dirhems and two-thirds and one-third of thing. 
She has bequeathed one-third of her property, that is, 
one hundred and twenty-two dirhems and two-ninths 
and one-ninth of thing; and there remain two hundred 
and forty-four dirhems and four-ninths and two-ninths 
ofthing. The mother receives one-third of this, 
namely, eighty-one dirhems and four-ninths and one- 
third of one-ninth of a dirhem plus two-tbirds of one- 
ninth of thing. The remainder returns to the master ; 
itis a hundred and sixty-two dirhems and eight-ninths 
and two-thirds of one-ninth of a dirhem plus one-ninth 
and one-third of one-ninth of thing, as his share of the 
heritage. 

Hence, according to the author, we are to make 

a- 4$ [e—a 4 2] Ta- a TAI a 

Therefore say [132 14a +123] = 21045, 

The daughter's share. . = 4 [274 — 18a -+-43]= 13644 

The daughter's bequest = Jy [9a —6a + 243] = 14549 

The mother’s share .... —4|3«—2a--82] — 9744 

The master s. =x [13«4- 142 +122] = 42013. 


—— — 
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Thus the master’s heirs have obtained five hundred 
and twenty-nine dirhems and seventeen twenty-sevenths 
of a dirhem less four-ninths and one-third of one-ninth 
of thing; and this is twice as much as the legacy, which 
is thing. Halve it: You have two hundred and sixty- 
four dirhems and ‘twenty-two twenty-sevenths of a dir- 
hem, less seven twenty-sevenths of thing. Reduce it by (113) 
means of the seven twenty-sevenths which you add to 
the one thing. This gives one hundred and sixty-four 
dirhems and twenty-two twenty-sevenths, equal to one 
thing and seven twenty-sevenths of thing. Make the 
equation, and adjust it to one single thing, by sub- 
tracting from it as much as seven thirty-fourths of the 
same. "Then one thing is equal to two hundred and 
ten dirhems and five-seventeenths; and this is the 
legacy. | 

* Suppose that a man in his illness emancipates a 
slave, whose price is one hundred dirhems, and makes 
to some one a present of a slave-girl, whose price is 
five hundred dirhems, her dowry being one hundred 
dirhems, and the receiver cohabits with her." Abu 
Hanifah says: The emancipation is the more impor- 
tant act, and must first be attended to. 

Computation :* Take the price of the girl, which is 


* The price of the slave-girl being a; and what she 
receives on being emancipated z, her ransom is a—z. 
If her dowry is 4, he that receives her, takes & T. 
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five hundred dirhems ; and remember that the price of 
the slave is one hundred dirhems. Call the legacy of 
the donee thing. The emancipation of the slave, whose 
price is one hundred dirhems, has already taken place. 
He has bequeathed one thing to the donee. Add the 
dowry, which is one hundred dirhems less one-fifth 
thing. Then in the hands of the heirs are six hundred 
dirhems less one thing and one-fifth of thing. This is 
twice as much as one hundred dirhems and thing; the 
moiety of it is equal to the legacy of the two, namely, 
three hundred less three-fifths of thing. Reduce this 
by removing the three-fifths of thing from three hun- 
dred, and add the same to one thing. This gives three 
hundred dirhems, equal to one thing and three-fifths and 
ene hundred dirhems. Subtract now from three hun- 


Hence, according to the author, we are to make 


a—z-2[«4-r]; whence s= 


And her ransom is glata] 
But if a male slave be at the same time emancipated by 
the master, the donee must pay the ransom of that slave. 


If his price was Û, 5—5 z is his ransom. 
Hence, according to the author, we are. to make the sum 


of the two ransoms, viz. a ده دق و‎ 2] +r] 


ee a+b—20=([3+~] X „. LZA 
The donee pays ransom, in respect of the slave- girl (a 2) = 375 


and he pays ransom for the male slave b—-x2—75. 


-æ 


( 161 ) 


dred the one hundred, on account of the other one 
hundred. There remain two hundred dirhems, equal 

to one thing and three-fifths. Make the equation with 

this. One thing will be five-eighths of what you have; (114) 
take therefore five-eighths of two hundred. It is one 
hundred and twenty-five. This is thing; it is the 
legacy to the person to whom he had presented. the 
girl. 

* Suppose that a man emancipates a slave of a price 
of one hundred dirhems, and makes tó some person a 
present of a slave girl of the price of five hundred dir- 
hems, her dowry being one hundred dirhems; the donee 
cohabits with her, and the donor bequeaths to some 
other person one-third of his property.” According to 
the decision of Abu Hanifah, no more than one-third 
can be taken from the first owner of the slave-girl ; and 
this one-third is to be divided into two equal parts be- 
tween thelegatee and the donee. Computation:* Take 
the price of the girl, which is five hundred dirhems. 
The legacy out of this is thing; so that the heirs obtain 
five hundred dirhems less thing; and the dowry is one 
hundred less one-fifth of thing; consequently they 


* The same notation being used as in the last example, 
the equation for determining x, according to the author, is 
to be 


r = 9 [e+ 2‏ —1 پٹ 


5 لدع‎ [a4-5—24] ۰ 
۱ Y 
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obtain six hundred dirhems less one thing and one-fifth 
of thing. He bequeaths to some person one third of 
his capital, which is as much as the legacy of the person 
who has received the girl, namely, thing. Conse- 
quently there remain for the heirs six hundred less two 
things and one-fifth, and this is twice as much as both 
their legacies taken together, namely, the price of the 
slave plus the two things bequeathed as legacies. 
Halve it, and it will by itself be equal to these lega- 
cies: it is then three hundred.less one and one-tenth 
of thing. Reduce this by means of the one and one- 
tenth of thing. Then you have three hundred, equal 
to three things and one-tenth, plus one hundred dir- 
hems. Remove one hundred on occount of (the 
opposite) one hundred; there remain two hundred, 
equal to three things and one-tenth. Make now the 
reduction. One thing will be as much as thirty-one 


(115) parts of the sum of dirhems which you have; and just 


so much will be the legacy out of the two hundred; it 
is sixty-four dirhems and sixteen thirty-one parts. 

** Suppose that some one emancipates a slave girl of 
the price of one hundred dirhems, and makes to some 
person a present of a slave girl, which is five hundred 
dirhems worth; the receiver cohabits with her, and her 
dowry is one hundred dirhems; the donor bequeaths 
to some other person as much as one-fourth of his 
capital.” Abu Hanifah says: The master of the girl 
cannot be required to give up more than one-third, and 


the legatee, who is to receive one-fourth, must give up 
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one-fourth. Computation :* The price of the girl is 
five hundred dirhems. The legacy out of this is thing; 
there remain five hundred dirhems less thing. The 
dowry is one hundred dirhems less one-fifth of thing; 
thus the heirs obtain six hundred dirhems less one and 
one-fifth of thing. Subtract now the legacy of the 
person to whom one-fourth has been bequeathed, 
namely, three-fourths of thing; for if one-third is thing 
then one-fourth is as much as three-fourths of the same. 

There remain then six hundred dirhems less one 
thing and thirty-eight fortieths, This is equal to the 
legacy taken twice. The moiety of it is equal to the 
legacies by themselves, namely, three hundred dirhems 
less thirty-nine fortieths of thing. Reduce this by 
means of the latter fraction. Then you have three hun- (116) 
dred dirhems, equal to one hundred dirhems and two 
things and twenty-nine fortieths. Remove one hundred 
on account of the other one hundred. "There remain 
two hundred dirhems, equal to two things and twenty- 
nine-fortieths. Make the equation. You will then 
find one thing to be equal to seventy-three dirhems 
and forty-three one-hundred-and-ninths dirhems. 


* The same notation being used as in the two former 
examples, the equation for determining z, according to the 
author, is 


a+“ موس نه‎ =2 [aT 14 


4 
Whence z = a [a 45-24 = 734555. 
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On return of the Dowry. 


“ A MAN, in the illness before his death, makes to 
some one a present of a slave girl, besides whom he 
has no property. Then he dies. The slave girl is 
worth three hundred dirhems, and her dowry is one 
hundred dirhems. The man to whom she has been 
presented, cohabits with her.” Computation:“ Call 
the legacy of the person to whom the girl is pre- 
sented, thing. Subtract this from the donation: there 
remain three hundred less thing. One-third of this 
difference returns to the donor on account of dowry 
(since the dowry is one-third of the price): this is 
one hundred dirhems less one-third of thing. The 
donor’s heirs obtain, therefore, four hundred less 
one and one-third of thing, which is equal to twice 
the legacy, which is thing, or to two things. Trans- 
pose the one and one-third thing from the four hun- 
dred, and add it to the two things; then you have four 
hundred, equal to three things and one-third. One 
thing is, therefore, equal to three-tenths of it, or to one 
hundred and twenty dirhems, and this is the legacy. 


* Let a be the slave-girl’s price —« her dowry. 
Then, according to the author, we are to make 
تيه ل يه - م‎ LET. 


E [a + ±[ — 4 × 400 - 0 
The donee is to receive the girl’s dowry, worth 400, for 280. 


Therefore z= 
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* Or, suppose that he, in his illness, has made a pre- 
sent of the slave girl, her price being three hundred, 
her dowry one hundred dirhems; and the donor dies, 
after having cohabited with her." Computation:* Call 
the legacy thing: the remainder is three hundred less 
thing. The donor having cohabited with her, the 
dowry remains with him, which is one-third of the 
legacy, since the dowry is one-third of the price, or one- 
third of thing. Thus the donor's heirs obtain three (117) 
hundred less one and one-third of thing, and this is 
twice as much as the legacy, which is thing, or equal 
to two things. Remove the one and one-third of 
thing, and add the same to the two things. Then you 
have three hundred, equal to three things and one- 
third. One thing is, therefore, three-tenths of it, 
namely ninety dirhems. This is the legacy. 

If the case be the same, and both the donor and 
donee have cohabited with her; then the Computation 


— ——— 


* If the donor has cohabited with the slave-girl, the 
donor’s heirs are to retain the dowry, but must allow the 


donee, in addition to the legacy x, the further sum of = ; 


The ransom is then a—z -7 z, which according to the 


author is to be made equal to 2x. 
a? 
Whence x = srpa 90 
The donee is to receive the girl, worth 300, for 210. 


~ 
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isthis:* Call the legacy thing; the deduction is three 
hundred dirhems less thing. The donor has ceded the 
dowry to the donee by (the donee’s) having cohabited 
with her: this amounts to one-third of thing: and 
the donee cedes one-third of the deduction, which is 
one hundred less one-third of thing. Thus, the donor’s 
heirs obtain four hundred less one and two-thirds of 
thing, which is twice as much as the legacy. Reduce 
this, by separating the one and two-thirds of thing 
from four hundred, and add them to the two things. 
Then you have four hundred things, equal to three 
things and two-thirds. One thing of these is three- 
elevenths of four hundred; namely, one hundred and 


* If the donor has previously cohabited with the slave- 
girl, it appears from the last example, that the donee is 
entitled to ransom her for و تسيو هم‎ 

If the donee cohabits with the slave-girl, it appears from 
the last example but one, that he is entitled to redeem the 
dowry, «, for 4 - 

The redemption of the girl and dowry is 
a- کر ل يه‎ 

which, according to the author, is to be made equal to 27. 
a 2a 


That is a 44 — T 


a 


28 ح :2 


a 


Whence gas [a TI > 1094, 


The donee is to receive the girl and dowry, worth 400, 
for 29042. 


( 167 ) 


nine dirhems and one-eleventh. This is the legacy; 
The deduction is one hundred and ninety dirhems and 
ten-elevenths. According to Abu Hanifah, you call 
the thing a legacy, and what is obtained on account of 
the dowry is likewise a legacy. 

If the case be the same, but that the donor, having 
cohabited with her, has bequeathed one-third. of his (118) 
capital, then Abu Hanifah says, that the.one-third is 
halved between the donee and the legatee. Computa- 
tion:* Call the legacy of the person to whom the slave- 
girl has been given, thing, After the deduction of it, 
there remain three hundred, less thing. ‘Then take the 
dowry, which is one-third of thing; so that the donor 
retains three hundred less one.and one-third of thing: 
the donee’s legacy being, according to Abu Hanifab, 
one and one-third of thing; according to other 
lawyers, only thing. The legatee, to whom one-third 
is. bequeathed, receives as much. as the legacy of the 
donee, namely, one and one-third of thing. The 
donor thus retains three hundred, less two things and 


* The second case is here solved in a different way. 
a- — r 9ح‎ [a+ 3 
a? 

: ee & a PT Fa) 

This being halved between the legatee and donee becomes 
a? 
Sepa] 7 

The donee receives the girl, worth 300, for 2624. 
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two-thirds — equal to twice the two legacies, which 
are two things and two-thirds. The moiety of this, 
namely, one hundred and fifty less one and one-third 
of thing, must, therefore, be equal to the two legacies. 
Reduce it, by removing one and one-third of thing, 
and adding the same to the two legacies (things). 
Then you find one hundred and fifty, equal to four 
things. One thing is: one-fourth of this, namely, 
thirty-seven and a half. 

If the case be, that both the receiver and the donor 
have cohabited with her, and the latter has disposed of 
one-third of his capital by way of legacy; tben the 
computation,* according to Abu Hanifah, is, that you 
call the legacy thing. After the deduction of it, there 
remain three hundred less thing. Then the dowry 
is taken, which is one hundred less one-third of thing ; 
so that there are four hundred dirhems less one and 
one-third of thing. The sum returned from the dowry 
is one-third of thing; and the legatee, who is to receive 
one-third, obtains as much as the legacy of the first, 
namely, thing and one-third of thing. Thus there 


* According to the author's rule, which is purely arbi- 
trary, 
a— 21 T4 — M 4 [1 +- 12 
* 
64 ＋ 7 48 
The donee will have to redeem the girl and dowry, 
worth 400, for 352. 


‘Whence حدم‎ 6 —— 
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remain four hundred dirhems less three things, equal 

to twice the legacy, namely, two things and two-thirds. (119) 
Reduce this, by means of the three things, and you find 

four hundred, equal to eight things and one-third. 
Make the equation with this: one thing will be forty- 
eight dirhems. 

& Suppose that a man on his sick-bed makes to ano- 
ther a present of a slave-girl, worth three hundred dir- 
hems, her dowry being one hundred dirhems; the 
donee cohabits with her, and afterwards, being also on 
his sick-bed, makes a present of her to the donor, 
and the latter cohabits with her. How much does he 
acquire by her, and how much is deducted?"* Com- 


* We have here the only instance in the treatise of a 
simple equation, involving two unknown quantities. For 
what the donee receives is one unknown quantity ; and what 
the donor receives back again from the donee, called by the 
author “ part of thing," is the other unknown quantity. 

Let what the donee receives ,هج‎ and what the donor 
receives. 

Then, retaining the same notation as before, according to 
the author, the donee receives, on the whole 


a—y -]» [نه‎ +7 [2—-y]=2y 
and the donor receives, on the whole 
a—2+y+[«—=«]—=[2—y]=2 [74-7 [2—y]] 


Whence z =4 55 [34 + 344 — 2 = 2 
a 
y=} 333 ſa?— 221 


7 But 
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putation: Take the price, which is three hundred dir- 
hems; the legacy from this is thing; there remain with 
the donor’s heirs three hundred less thing; and the 
donee obtains thing. Now the donee gives to the 
donor part of thing: consequently, there remains only 
thing less part of thing for the donee. He returns to the 
donor one hundred less one-third of thing ; but takes the 
dowry, which is one-third of thing, less one-third of 
part of thing. Thus he obtains one and two-thirds 
thing less one hundred dirhems and less one and one- 
third of part of thing. This is twice as much as part 
of thing; and the moiety of it is as much as part of 
thing, namely, five-sixths of thing less fifty dirhems 
and less two-thirds of part of thing. Reduce this by 
removing two-thirds of part of thing and fifty dirhems. 
Then you have five-sixths of thing, equal to one and 
two-thirds of part of thing plus fifty dirhems. Reduce 
this to one single part of thing, in order to know what 
the amount of it is. You effect this by taking three-fifths 
(120) of what you have. Then one part of thing plus thirty 
dirhems is equal to half a thing; and one-half thing 
less thirty dirhems is equal to part of thing, which is 
the legacy returning from the donee to the donor. 
Keep this in memory. 
'Then return to what has remained with the donor; 


But the reasons for reducing the question to these two 
equations are not given by the author, and seem to depend 
on the dicta of the sages of the Arabian law. 
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this was three hundred less thing: hereto is now added 
the part of thing, or one-half thing less thirty dir- 
hems. Thus he obtains two hundred and seventy less 
half one thing. He further takes the dowry, which is 
one hundred dirhems less one-third thing, but has to 
return a dowry, which is one-third of what remains of 
thing after the subtraction of part of thing, namely, 
one-sixth of thing and ten dirhems. Thus he retains 
three hundred and sixty less thing, whieh is twice as 
much as thing and the dowry, which he has returned. 
Halve it: then one hundred and eighty less .one-half 
thing are equal to thing and that dowry. Reduce this, 
by removing one-half thing and adding it to the thing 
and the dowry: you find one hundred and eighty dir- 
hems, equal to one thing and a half plus the dowry 
which he has returned, and which is one-sixth thing 
and ten dirhems. Remove these ten dirhems; there 
remain one hundred and seventy dirhems, equal to 
one and two-thirds things. Reduce this, in order 
to ascertain what the amount of one thing is, by taking 
three-fifths of what you have; you find that one hun- 
dred and two are equal to thing, which is the legacy 
from the donor to the donee: and the legacy from 
the donee to the donor is the moiety of this, less 
thirty dirhems, namely, twenty-one. 
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On Surrender in Iliness. 

(121) ‘ Suppose that a man, on his sick-bed, deliver to 
some one thirty dirhems in a measure of victuals, worth 
ten dirhems; he afterwards dies in his illness; then the 
receiver returns the measure and returns besides ten 
dirhems to the heirs of the deceased.” Computation: 
He returns the measure, the value of which is ten dir- 
hems, and places to the account of the deceased twenty 
dirhems; and the legacy out of the sum so placed is 
thing; thus the heirs obtain twenty less thing, and the 
measure. All this together is thirty dirhems less thing, 
equal to two things, or.equal to twice the legacy. 
Reduce it by separating the thing from the thirty, and. 
adding it to the two things. Then, thirty are equal to 
three things. Consequently, one thing must be one- 
third of it, namely, ten, and this is the sum which he 
obtains out of what he places to the account of the 
deceased. ۱ 

* Suppose that some one on ‘his sick-bed delivers 
to a person twenty dirhems in a measure worth fifty 
dirhems; he then repeals it while still on his sick bed, 
and dies after this. The receiver must, in this case, 
return four-ninths of the measure, and eleven dirhems 
and one-ninth.”* Computation: You know that the 


* Let a be the gift of money; and the value of the mea- 


sure m X a. | 
It appears from the context that the donee is to pay the 


heirs g ma. 
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price of the measure is two and a half times as much as 
the sum which the donor has given the donee in money; 
and whenever the donee returns anything from the 
money capital, he returns from the measure as much 
as two and a half times that amount. Take now from 
the measure as much as corresponds to one thing, that 
is, two things and a half, and add this to what remains 
from the twenty, namely, twenty less thing. Thus the 
heirs of the deceased obtain twenty dirhems and one (122) 
thing and a half. The moiety of this is the legacy, 
namely, ten dirhems and three-fourths of thing; and 
this is one-third of the capital, namely, sixteen dirhems 
and two-thirds. Remove now ten dirhems on account 
of the opposite ten ; there remain six dirhems and two- 
thirds, equal to three-fourths of thing. Complete the 
thing, by adding to it as much as one-third of the 
same; and add to the six dirhems and two-thirds 


It is arbitrary how he shall apportion this sum between the 
money capital and the measure. 

If he pays on the money capital p. a 
and on the measure 9. ma 
we have the equation p. a-]-g. ma =$ ma 

orp ＋ m m 

The author assumes 2 ==, q 

Whence g=4, and p —£, and therefore the donee pays 
on the money capital.... § a=114 
and on the measure ....$ ma=22$ 
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likewise one-third of the same, namely, two dirhems 
and two-ninths; this yields eight dirheins and eight- 
ninths, equal to thing. Observe now how much the 
eight dirhems and eight-ninths are of the money 
capital, which is twenty dirhems. You will find them 
to be four-ninths of the same. Take now four-nintlis 
of the measure and also five-ninths of twenty. The 
value of four-ninths of the measure is twenty-two dir- 
hems and two-ninths; and the five-ninths of the twenty 
are eleven dirhems and one-ninth. Thus the heirs 
obtain thirty-three dirhems and one-third, which is as 
much as two-thirds of the fifty dirhems.—God is the 
Most Wise! 


N OT E S. 


Page و1‎ line 2-5. 

The neglected state of the manuscript, in which most 
diacritical points are wanting, makes me very doubtful 
whether I have correctly understood the author's meaning 
in several passages of his preface. 

In the introductory lines, I have considered the words 
علي من بعبدہ من. خلقه‎ leo التي باداء ما افترض‎ as an 
amplification of what might briefly have been. expressed 
by التى بادائها‎ “ through the performance of which.” I 
conceive the author to mean, that God has prescribed to 
man certain duties, „po الله قد افترض علي الناس شا‎ wr 
, and that by performing these (&c. ما افترض‎ slob) 
we express our thankfulness ( الشکر‎ e (نة زقع‎ ۰ 

Since my translation was made, I have had the ad- 
vantage of consulting Mr. SHAKESPEAR about this pas- 
sage. He prefers to read -, و تستوجب‎ and تومن‎ in- 
stead of و لستوجب و نقع‎ and و تومن‎ and proposes to tran- 
slate as follows: “ Praise to God for his favours in that 
which is proper for him from among his laudable deeds, 


which in the performance of what he has rendered indis- 
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pensible from (or by reason of) them on (the part of) 
whoever of his creatures worships him, gives the name of 
thanksgiving, and secures the increase, and preserves from 
deterioration." 

The construction here assumed is evidently easier than 
that adopted by myself, in as far as the relative pronoun التي‎ 
representing #عامذة‎ , is made the subject of the three sub- 
sequent verbs g-, &c., whilst my translation presumes a 
transition from the third person (as in وما هو اهله‎ and in من‎ 
zo) to the first (as in ونقع‎ &c.). 

A marginal note in the manuscript explains the words 

The‏ لعل تقدیره ونومن صاحبه من الغیر by‏ ونومن من الغير 
meaning may be: we preserve from change him who en-‏ 
صاحب joys it,” (viz. the divine bounty, taking a U for‏ 
The change here spoken of is the forfeiture‏ .نعم الله 
of the divine mercy by bad actions; for God does not‏ 
change the mercy which he bestows on men, as long as they‏ 
بان الله لم do not change that which is within themselves."‏ 
(Coran,‏ یکت مغیّرا نعمة انعمها علي قوم حتي يغيروأ ما بانفسهم 

Sur. 7111. v. 55, ed. Hinck.). 

Page 1, line ۰ 
حين فترة من الرسل‎ del See Coran, Sur. v. v. 22 
ed. Hinck. 
Page 1, line 14, 15. 
I am particularly doubtful whether I have correctly read 
and translated the words of the text from Ul zl, to .و کرک‎ 
Instead of احتسابا للاجر‎ I should have preferred احسانا‎ 


۱ 
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y * benefitting others,” if the verb احسن‎ could be con- 
strued with the preposition ||. 


Page 2, line ۰ 
To the words Jew رجل‎ a marginal note is given in the 
manuscript, which is too much mutilated to be here tran- 
scribed, but which mentions the names of several authors 
who first wrote on certain branches, of science, and con- 
cludes with asserting, that the author of the present treatise 


was the first that ever composed a book on Algebra. 


Page 2, line 4. 

An interlinear note in the manuscript explains &. فلم‎ 
by مغترقه‎ atm. 

Page 2, line 10. 

Mouammep gives no definition of the science which he 
intends to treat of, nor does he explain the words جبر‎ jebr, 
and مقابلة‎ mokabalah, by which he designates certain ope- 
rations peculiar to the solution of equations, and which, 
combined, he repeatedly employs as an expression for this 
entire branch of mathematics. . As the former of these words 
has, under various shapes, been introduced into the several 
languages of Europe, and is now universally used as the 
designation of an important division of mathematical science, 
I shall here subjoin a few remarks on its original sense, and 
on its use in Arabic mathematical works. 

The verb fer jabar of which the substantive 5e Jebr is 


derived, properly signifies to restore something broken, 
2 ۸ 
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especially to cure a fractured bone. It is thus used in the 
following passage from Moranassr (p. 143, 144, ed. 
Calcutt.) 

یا من الوذ به فيمااومله ومن gel‏ به ممسا احسادرہ 
ومن توهمت أن الاعر راخته جودا وان عطایاد جواهسره 
ارحم شباب فتي اودت بجدته يد البلا وذوي في السجن ناضره 
لاصير الناس عظما انست کاسره ولا بهیصون عظما انمت جابره 

* O thou on whom rely in whatever I hope, with whom 
I seek refuge from all that 1 dread; whose bounteous hand 
seems to me like the sea, as thy gifts are like its pearls : pity 
the youthfulness of one, whose prime has been wasted by 
the hand of adversity, and whose bloom has been stifled in 
the prison. Men will not heal a bone which thou hast 
broken, nor will they break one which thou hast healed.” 

Hence the Spanish and Portuguese expression algebrista 
for a person who heals fractures, or sets right a dislocated 
limb. 

In mathematical language, the verb جب ر‎ means, to make 
perfect, or to complete any quantity that is incomplete or 
liable to a diminution; i. e. when applied to equations, to 
transpose negative quantities to the opposite side by chang- 
ing their signs. The negative quantity thus removed is 
construed with the particle : thus, if 2-6 -- جو‎ shall be 
changed into z? = 29, the direction is وزدها‎ b امال‎ ya 
والعشر بن‎ FAGI علي‎ i. e. literally ^ Restore the square from 
(the deficiency occasioned to it by) the six, and add these 


to the twenty-three." 
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The verb rer is not likewise used, when in an equation 
an integer is substituted for a fractional power. of the un- 
known quantity : the proper expression for this is either 
the second or fourth conjugation of , or the second 
of تم‎ : 

The word AU mokabalah is a noun of action of the 
verb قبل‎ to be in front of a thing, which in the third 
conjugation is used in a reciprocal sense of two objects 
being opposite one another or standing face to face; and 
in the transitive sense of putting two things face to face, of 
confronting or comparing two things with one another. 

In mathematical language it is employed to express 
the comparison between positive and negative terms in a 
compound quantity, and the reduction subsequent to such 
comparison. Thus 100+ 10z— 10 4-2? is reduced to 100 4-2? 
بعد أن قابلنا به‎ * after we have made a comparison.” 

When applied to equations, it signifies, to take away 
such quantities as are the same and equal on both sides. 
Thus the direction for reducing +r =a +4 to z— 4 will 
be expressed by قابل‎ . 

In either application the verb requires the preposition 
ب‎ before a pronoun implying the entire equation or com- 
pound quantity, within which the comparison and subse- 
quent reduction is to take place. 

The verb قابل‎ is not likewise used, when the reduction of 
an equation is to be performed by means of a division: the 


proper term for this operation being رک‎ . 
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The mathematical application of the substantives - 
and dulic will appear from the following extracts. 

1. A marginal note on one of the first leaves of the 
Oxford manuscript lays down the following distinction : 
اما اججروھواتمام کل شيء ناقص ہما يتم من غير جضه‎ 
من المفاعلة وهو المواجهة ولهذا يقال للمصلي القبلة اذا‎ Au, 
جبر الناقص [بما]‎ das واجهها فلما سار لهذا العساب جزيل‎ 
نقص منه وزيادة مدل ما جبر به الناقس علي الجنس المقابل‎ 
CNS لتقابل الريادة مثلما جبر به الناقس وكثر الاستعمال في‎ 
فسمي جبرا ومقابلة انه بجبر کل شيء ہما نقص من و تقابل‎ 
ايا‎ A وقد صارت‎ ..... . „ 

تعرف [عند] Jal‏ العساب حذف القادیر المتشابهة 


“ Jebr is the restoration of anything defective by means 
of what is complete of another kind. Mokabalah, a noun 
of action of the third conjugation, is the facing a thing : 
whence it is applied to one praying, who turns his face to- 
wards the kiblah. In this branch of calculation, the method 
commonly employed is the restoring of something defective 
in its deficiency, and the adding of an amount equal to this 
restoration to the other side, so as to make the completion 
(on the one side) and this addition (on the other side) to face 
(or to balance) one another. As this method is frequently 
resorted to, it has been named jebr and mokabalah (or Res- 
toring and Balancing), since here every thing is made com- 
plete if itis deficient, and the opposite sides are made to 


balance one another. . . Mathematicians also take 
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the word mokabalah in the sense of the removal of equal 
quantities (from both sides of an equation).” 

According to the first part of this gloss, in reducing 
1 50 = 10a to ند‎ 154, the substitution of x in place of 
£— 54 would afford an instance of jebr or restoration, and 
the corresponding addition of 5a to 10a, would be an 
example of mokabalah or balancing. From the following 
extracts it will be seen, that mokabalah is more generally 
taken in the sense stated last by the gloss. 

2. Hası Ku ara, in his bibliographical work (MS. of the 
British Museum, fol. 167, recfo*.) gives the following ex- 


planation: Gol A. ومعني الجبر زيادة قدر ما نقص في‎ 
بالاستشناء في الجملة الاخري ليتعادلا ومعني القابلة اسقاط الزاید‎ 
من احدي الجملتين للتعادل‎ “ Jebr is the adding to one 
side what is negative on the other side of an equation, 
owing to a subtraction, 80 as to equalize them. Mokàbalah 
is the removal of what is positive from either sum, so as 

to make them equal.” 

A little farther on Hass KRHATTA gives further illustration 
of this by an example: أربعة‎ Jue كما في قولنا =„ الا شیا‎ 
اشبآء فالجبر رفع الستشناء بان يزاد مثل المستشني علي‎ 
بچبر نقصانه ويزاد مثل‎ ii المستشني منه فیجعل العشرة كاملة‎ 
_ الستشني علي عدیله كزيادة الشيء في المثال بعد جبر العشرة‎ 
uei فالمقابلة ان‎ e علي اربعه اشیاء حتي‎ 


* This manuscript is apparently only an abridgement of Hast KHALFA'S 
work. | 
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uem واحدة قيل هي تقابل‎ se الاجناس من الطرفین‎ 
e الاشياء ببعض علي الساوات كما في مثال الذکور ادا‎ 
العشرة بالغمسة علي المساوات وسمي العلم بهذين العلمیں‎ 
وقوعها فيه‎ n علم الجبر والقابله‎ ۰. “ For instance if 
we say: Ten less one thing equal to four things ;’ then 
Jebr is the removal of the subtraction, which is performed 
by adding to the minuend an amount equal to the sub- 
trahend: hereby the ten are made complete, that which 
was defective in them being restored. An amount equal 
to the subtrahend is then added to the other side of the 
equation : as in the above instance, after the ten have been 
made complete, one thing must be added to the four things, 
which thus become five things. Mokabalah consists in 
withdrawing the same amount from quantities of the same 
kind on both sides of the equation; or as others say, it is 
the balancing of certain things against others, so as to 
equalize them. Thus, in the above example, the ten are 
balanced against the five with a view to equalize them. 
This science has therefore been called by the name of 
these two rules, namely, the rule of jebr or restoration, 
and of mokabalah or reduction, on account of the fre- 
quent use that is made of them." 
3. The following is an extract from a treatise by Anu 


ABDALLAH AL-HosAIN BEN AHMED,* entitled, LA 


* I have not been able to find any information about this writer. The 
copy of the work to which I refer is comprized in the same volume with 
MOHAMMED BEN Musa’s work in the Bodleian library. It bears no date. 
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A complete introduction‏ مه الكافية à‏ اصول العبر و القابله 


to the elements of algebra.” 


هذا النوع جبرا لانهم وضعوه علي معادلة ۰ فلما کانوا 
وضعوه علي المعادلة اداهم العمل في اكثر مسائلة الي معادلة 
الناقص بغير الناقص فلم یکن بد من جبر لک الناقص ہما 
پنقص وزيادة مثل ذلكث علي ما das‏ فلما كثر الک فيه 
سموه جبرا فهذا معني الجبر وعلة تسميتهم به هذا النوع © 
ناما المقابلة فهو حذف المقادير المتشابهة من الجھتیں + 
On the original meaning of the words jebr and‏ * 
mokabalah. This species of calculation is called jebr‏ 
(or completion) because the question is first brought to‏ 
an equation. . . . And as, after the equation has been‏ 
formed, the practice leads in most instances to equalize‏ 
something defective with what is not defective, that‏ 
defective quantity must be completed where it is defec-‏ 
tive; and an addition of the same amount must be made‏ 
to what is equalized to it. As this operation is frequently‏ 
employed (in this kind of calculation), it has been called‏ 
jebr: such is the original meaning of this word, and‏ 
such the reason why it has been applied to this kind of‏ 
calculation. Mokabalah is the removal of equal magni-‏ 
tudes on both sides (of the equation).”‏ 
In the Kholaset al Hisab, a compendium of arith-‏ .4 
metic and geometry by BAHA-EDDIN MoHAMMED BEN AL‏ 


Hosain (died A. H. 1031, i.e. 1575 A. p.) the -Arabic 
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text of which, together with a Persian commentary by 
RosBAN ALI, was printed at Calcutta* (1812. 8vo.) the 
following explanation is given (pp. 334. 335.) والطرف‎ 
وذ الستشناء یکمل ویزاد مثل ذلكث على الآخر وهو الجبر‎ 
والاجناس الماعجانسة الستوية في الطرفين تبقط منهما وهو المقابلة‎ 
“ The side (of the equation) on which something is to be 
subtracted, is made complete, and as much is added to 
the other side: this is: jebr ; again those cognate quan- 
tities which are equal on both sides are removed, and this 
is mokabalah.” The examples which soon follow, and 
the solution of which BAHA-EDDIN shows at full length, 
afford ample illustration of these definitions. In page 338, 
1500-12 is reduced to 1500=1}2; this he says is 
effected by jebr. In page 341, 7z—412?--4x is reduced 
to 13z=.27, and this he states to be the result of both 
jebr and mokabalah. 

The Persians have borrowed the words jebr and moka- 
balah, together with the greater part of their mathema- 
tical terminology, from the Arabs. The following extract 
from a short treatise on Algebra in Persian verse, by 
Monammep NADJM-EDDIN KHAN, appended to the Cal- 
cutta edition of the Kholdset al Hisab, will serve as an 


illustration of this remark. 


* A full account of this work by Mr. SrRAcHEY will be found in the 
twelfth volume of the Asiatic Researches, and in Hurron’s Tracts on 
mathematical and philosophical subjects, vol. 1. pp. 179-193; See also 
HuTToN's Mathematical Dictionary, art. Algebra. 
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طرفی که دروست حرف y‏ 

d‏ و مثل أن را 

بر طرف دگر فزون كن أي حبر 

در ene‏ است نام اپ جبر 

هنگام معادله تو بشناس 

انتد اگر اين که بعض اجناس 

با وصف جانس از سويت 

در هر طرف اند بي مزيت 

بايد که زهر دو سو براي 
نامش تو مقابله du‏ 

* Complete the side in which the expression i//a (less, 
minus) occurs, and add as much to the other side, O 
learned man: this is in correct language called ۰ 
In making the equation mark this: it may happen that 
some terms are cognate and equal on each side, without 
distinction; these you must on both sides remove, and this 
you call mokabalah." 

With the knowledge of Algebra, its Arabic name was 
introduced into Europe. Leonarpo Bownaccy of Pisa, 
when beginning to treat of it in the third part of his 
treatise of arithmetic, says: Incipit pars tertia de solutione 
quarundam questionum secundum modum Algebre et Al- 
mucabale, scilicet oppositionis et restaurationis. That 
the sense of the Arabic terms is here given in the inverted 
order, has been remarked by Coss ALI. The definitions 


of jebr and mokabalah given by another early Italian 
2B 
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writer, Lucas Pacroxus, or Lucas pe Burco, are thus 
reported by Cossarr: Il commune oggetto del? operar 
loro 2 recare la equazione alla sua maggior unità. Gli 
زد‎ loro per questo commune intento sono contrarj : 
quello del? Algebra 2 di restorare li extremi dei diminuti ; 
e quello di Almucabala di levare da li extremi i superflui. 
Intende Fra Luca per extremi i membri dell equazione. 

Since the commencement of the sixteenth century, the 
word mokabalah does no longer appear in the title of 
Algebraic works. Hieronymus Carpan’s Latin treatise, 
first published in 1545, is inscribed: Artis magne sive de 
regulis algebraicis liber unus. A work by Joun SCHEU- 
BELIUS, printed at Paris in 1552, is entitled : Algebra com- 
pendiosa facilisque descriptio, qua depromuntur magna 
Arithmetices miracula. (See Hurrow's Tracts, &c. 11. pp. 
241-243.) PELLETIER’s Algebra appeared at Paris in 
1558, under the title: De occulta parte numerorum quam 
Algebram vocant, libri duo. (Hutton, l. e. p. 245. Mox- 
TUCLA, hist. des math. x. p. 613.) A Portuguese treatise, 
by Pzpro Nunez or Noxius, printed at Amberesz in 
1567, is entitled: Libro de Algebra y Arithmetica y Geo- 
metria. (Mownructa, l. c. p. 615.) 

In FEIZ 1's Persian translation of the Liluvati (written 
in 1587, printed for the first time at Calcutta in 1827, 8vo.) 
I do not recollect ever to have met with the word جبر‎ ; but 
مقابله‎ is several times used in the same sense as in the above 


Persian extract. 
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Page 3, line و3‎ ۰ 

In the formation of the numerals, the thousand is not, 
like the ten and the hundred, multiplied by the units only, 
but likewise by any number of a higher order, such as 
tens and hundreds: there being no special words in Arabic 
(as is the case in Sanscrit) for ten-thousand, hundred- 
thousand, &c. ۱ 

From this passage, and another on page 10, it would 
appear that our author uses the word de, plur. و عقود‎ 
knot or tie, as a general expression for all numerals of a 
higher order than that of the units. Baron S. pe Sacy, 
in his Arabic Grammar, (vol. 1. § 741) when explaining 
the terms of Arabic grammar relative to numerals, trans- 
lates mêz by neuds, and remarks: Ce sont les noms des 


dixaines, depuis vingt jusqu'à quatre-vingt-dix. 
Page 3, line 9-11. 


The forms of algebraic expression employed by Leo- 
NARDO are thus reported by Cossar1 (Origine, &c. dell? 
Algebra, x. p. 1.) : Tre considerazioni distingue Leonardo 
nel numero: una assoluta, o semplice, ed 6 quella del 
numero in se stesso ; le altre due relative, e sono quelle 
di radice e di quadrato. Nominando il quadrato sog- 
giugne QUI VIDELICET CENSUS DICITUR, ed il nome di 
censo ê quello di cui in seguito si serve. That LEONARDO 
seems to have chosen the expression census on account of 


its acceptation, which is correspondent to that of the 
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Arabic ومال‎ has already been remarked by Mr. Corr- 
BROOKE (Algebra, &c., Dissertation, p. liv.) 

Pacioxo, who wrote in Italian, used the words numero, 
cosa, and censo ; and this notation was retained by TAR- 
TAGLIA. From the term cosa for the unknown number, 
exactly corresponding in its acceptation to the Arabic شي‎ 
thing, are derived the expressions Ars cossica and the 
German die Coss, both ancient names of the science of 
Algebra. CARDAN’s Latin terminology is numerus, qua- 
dratum, and res, for the latter also positio or quantitas 


ignota. 
Page 3, line 17. 

I have added from conjecture the words ſo وحذور تعدل‎ 
which are not in the manuscript. There occur several 
instances of such omissions in the work. 

The order in which our author treats of the simple 
equations is, Ist. * وموح‎ 2d. gn; 3d. pron. Lxo- 
NARDO had them in the same order. (See Coss ALI, l. c. 
p. 2.) Inthe Kholaset al Hisab the arrangement is, 1st. 
n pr; 2d. pr; 3d. n r 

Page 5, line 9. 


In the Lilavati, the rule for the solution of the case 


cz? bz =a is expressed in the following stanza. 


7777۹ Te 
57۳07 FACT 700131 1 
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N 70107 کاب‎ fae 
qiira 4.8٦ 
i.e. rendered literally into Latin : 
Per multiplicatam radicem diminute ¶ vel] aucte quantitatis 
Manifeste, addite ad dimidiati multiplicatoris quadratum 


Radix, dimidiato multiplicatore addito [vel] subtracto, 


In quadratum | ducta—est interrogantis desiderata 


quantitas. 


The same is afterwards explained in prose: 3n 
Tf: FAT ٩7۳ TAT aet Neft 
qT 277 چب ۳۲ جج‎ 
277 A ہپ‎ dau gå 7 
ANA متا‎ ate TTT 
277۲5 ۲3 TF er ant vf 


STW i. e. A quantity, increased or diminished 
by its square-root multiplied by some number, is given. 
Then add the square of half the multiplier of the root to 
the given number: and extract the square-root of the 
sum. Add half the multiplier, if the difference were 
given; or subtract it, if the sum were so. The square of 
the result will be the quantity sought.” (Mr. COLEBROOKE’S 
translation.) 


Fzizrs Persian translation of this passage runs thus: 


هرگاه شخصي عدديرا مضمر کرد وجذر اورا يا كسري 
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از جذر اورا در عدذي ضرب کرد ونام مضروب فيه بیان کرد 
وحاصل ضربرا با عدد مضمر جمع کرد يا ازوي نقصان کرد 
ax‏ بعد از جمع يا نقصان حاصل شده است آنرا نیز 
ظاهر کرد طریق دانستن أن عدد جنان است که مضروب 
فيه مذکوررا تنصيف کرده مجذور او بگیرند وبا حاصل جمع 
پا باقي نقصان كه ظاهر کرده بود جمع rof‏ جذرش بگیرند 
بعد از آن نصف مضروب فيه مذكوررا با جذر مذکور جمع 
ans‏ اگر سائل نقصان کرده باشد ونقصان کنند اگ او جمع 
کرده است بعد ازآن مجمع يا باقيرا جذور بگیرند بعینه 
همان عدد مضمر خراهد Hy)‏ 


With the above Sanskrit stanza from the Lilavati some 
readers will perhaps be interested to compare the following 
Latin verses, which Montucra (1. p. 590) quotes from 


Lucas PaAciorus: 


Si res et census numero coequantur, a rebus 
Dimidio sumpto, censum producere debes, 
Addereque numero, cujus a radice totiens 


Tolle semis rerum, census latusque redibit. 


Page 6, line 16. 


Such instances of the‏ ] فنقف nt‏ تکون خمسه 
common instead of the apocopate future, after the impe-‏ 
rative, are too frequent in this work, than that they could‏ 
be ascribed to a mere mistake of the copyist: I have‏ 


accordingly given them as I found them in the manuscript. 
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Page 7, line ۰ 
Jul وكذلكث‎ ] The same structure occurs page 21, 
line 15. 


Page 8, line 11. 


sà] Hansı Kuacra, in his article on‏ السته الصروب 
Algebra, quotes the following observation from Inn KRAT-‏ 
قال أبن خلدون وقد بلغنا أن بعض ائمة التعالیم من DUN.‏ 
اهل المشرق انتھی المعادلات الي اكثرمن هذه الستة وبلغها الى 
فوق العشرين واستخرج لها كلها اعمال وثيقة ببراهین هندسية 
[Bx KHALDUN remarks: A report has reached us, that‏ * 
some great scholars of the east have increased the number‏ 
of cases beyond six, and have brought them to upwards of‏ 
twenty, producing their accurate solutions together with‏ 


geometrical demonstrations.” 
Page 8, lime 17. 


See LrowNARDo's geometrical illustration of the three 
cases involving an affected square, as reported by CossALI 
(1. p. 2.), and hence by Hutton (Tracts, &c., 11. p. 198.) 

CARDAN, in the introduction of his Ars magna, distinctly 
refers to the demonstrations of the three cases given by our 
author, and distinguishes them from others which are his 
own. At etiam demonstrationes, preter tres MAHOMETIS 
et duas Lopovici (Lewis FERRARI, Carpan’s pupil), 
omnes nostre sunt.—In another passage (page 20) he 
blames our author for having given the demonstration of 


only one solution of the case تحت‎ Fa=bz. Nec admireris, 
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says he, hanc secundam demonstrationem aliter quam a 
ManvunuETE explicatam, nam ille immutata figura magis ex 
re ostendit, sed tamem obscurius, nec nisi unam partem 


eamque pluribus. 
Page 17, line 11-13. 


The words from سدسا في‎ % to وسدس السدس‎ are. writ- 

ten twice over in the manuscript. 
Page 19, line 12. 

e?! n ل جذر مال معلوم‎ “ The root of a rational or ir- 
rational number.” Inthe Kholaset al Hisab, p. 128. 137. 
369, the expression منطق‎ (lit. audible) is used instead of 
معلوم‎ „ which stands in a more distinct opposition to اصم‎ 
(lit. inaudible, surd). BAHA-EDDIN applies the same ex- 
pressions also to fractions, calling منطق‎ those for which 
there are peculiar expressions in Arabic, e. g. تلك‎ one- 
third, and اصم‎ those which must be expressed periphras- 
tically by means of the word +j> a part, e. g. دلخه اجزاء‎ 
من خمسة وعشریں‎ three twenty-fifths. See Kholaset al 
Hisab, p. 150. 

Page 19, line 15. 


The manuscript has دا الال‎ P . The context 
requires the insertion of جذر‎ after و مثلي‎ which I have 
added from conjecture. 

Page 20, line 15. 17. 


What is proportionate to the unit,”‏ “ [ ما — الواحد 
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i. e. the quotient. This expression will be explained by 
BAHA-EDDIN’s definition of division (Kholaset al Hisab, 
p.105). القسمة طلب عدد نسبته الي الواحد كنسبة المقسوم‎ 
الي المقسوم عليه‎ ^ Division is the finding a number which 
bears the same proportion to the unit, as the dividend bears 
to the divisor.” 
Page 21, line 17. 
جذري‎ ] The MS. has جذر‎ . 
Page 24, line 6. 
Ne تمكننا لها صورة لا‎ An attempt at constructing a 7 
to illustrate the case of [100+424 201] ＋ (50 ＋ 102— 227] 


has been made on the margin of the manuscript. 


Page 30, line 10. 


A marginal note in the manuscript‏ [ فخذ ما شس 


يعني أقسم العشرة defines this in the following manner.‏ 
كيف شت اربعة dhe‏ وستة شعيرا اوستة حنطة , 

شعيرا أو BÍ‏ حنطة وسبعة شعيرا اوعکس ذلكث او كيف 
ما ش ست فانه بصے العمل فيه حاشية من شرح del‏ 
Ile means to say: divide the ten in any manner you like,‏ “ 
taking four of wheat and six of barley, or four of barley‏ 
and six of wheat, or three of wheat and seven of barley,‏ 
or vice versa, or in any other way : for the solution will‏ 
hold good in all these cases. (Note from Al 8‏ 


Commentary). 
Page 42, line 8. 


The manuscript has a marginal note to this passage, 
2c 
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from which it appears that the inconvenience attending the 
solution of this problem has already been felt by Arabie 
readers of the work. 

Page 45, line 16. 

This instance from Monammep’s work is quoted by 
Can DAN (Ars Magna, p. 22, edit. Basil.) As the passage 
is of some interest in ascertaining the identity of the present 
work with that considered as Monammen’s production by 
the early propagators of Algebra in Europe, I will here 
insert part of it. Nunc autem, says CARDAN, subjungemus 
aliquas questiones, duas ex M.enu METE, reliquas nostras. 


Then follows Questio I. Est numerus a cujus quadrato 


si abjeceris 3 et i ipsius quadrati, atque insuper 4, re- | 


siduum autem in se duxeris, fiet productum aequale qua- 
drato illius numeri et etiam 12. Pones itaque quadratum 
numeri incogniti quem queris esse 1 rem, abjice $+ et 1 
ejus, es insuper 4, fiet Y rei m: 4, duc in se, fit Fr 
quadrati p: 16 m: 33 rebus, et hoc est equali uni rei 
et 12; abjice similia, fiet 1 res «qualis Fix quadrati 
p: 4 m: 34 rebus, &c. 

The problem of the Questio II. is in the following terms, 
Fuerunt duo duces quorum unusquisque divisit militibus 
suis aureos 48. Porro unus ex his habuit milites duos 
plus altero, el illi qui milites habuit duos minus contigit 
ut aureos quatuor plus singulis militibus daret ; queritur 
quot unicuique milites fuerint. In the present copy of 


MonAuurp's algebra, no such instance occurs. Yet CAR- 
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DAN distinctly intimates that he derived it from our author, 
by introducing the. problem which immediately follows 
it, with the words: Nunc autem proponamus 5 
nostras. 

Page 46, line 18. 

The manuscript has the following marginal note to this 
passage: تعمل بالکعب و طریقه ای تاخذ‎ DLA هذه‎ 
Bb في‎ C94 مال تصرب‎ Wb يبتي‎ ab مالا و تلقي‎ 
اجذار فیکوں کعبین یعدالن مالا فزده مرتین علي قدر‎ 
ub یکون جذرين یعدلن درهما والجذر نصف الال‎ JU 
ربع اذا الفيت ثلثه بقى سدس اذا ضربت ذلكث في‎ 
لٹ اجذاره وهي درهم ونصف بلغ ذلكث ربع درهم‎ 

This instance may also be solved‏ “ مثل الال كما دکر 
by means of acube. The computation then is, that you take‏ 
the square, and remove one-third from it; there remain‏ 
two-thirds of a square. Multiply this by three roots; you‏ 
find two cubes equal to one square.  Extracting twice‏ 
the square-root of this, it will be two roots equal to a‏ 
dirhem. Accordingly one root is one-half, and the square‏ 
one-fourth.* If you remove one-third of this, there re-‏ 
mains one-sixth, and if you multiply this by three roots,‏ 
that is by one dirhem and a half, it amounts to one-fourth‏ 


of a dirhem, which is the square as he had stated." 


* [2-427] x ar = 6 
213 = 2? 
21 =1 


r=}. 
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Page 50, line 2. 


Iam uncertain whether my translation of the definition 
which Mou AME gives of mensuration be correct. Though 
the diacritical points are partly wanting in the manuscript, 
there can, I believe, be no doubt as to the reading of the 
passage. 

| Page 51, line 12. 
. I have simply translated the words اهل الهندسة‎ by 
2 geometricians,” though from the manner in which Mo- 
HAMMED here uses that expression it would appear tbat he 
took it in a more specific sense. 

FiguzABADI (Kamus, p. 814, ed. Calcutt.) says that 
the word handasah (الهندسة)‎ is originally Persian, and 
that it signifies “ the determining by measurement where 
canals for water shall be dug.” 
` The Persians themselves assign yet another meaning to 
“the word هندسة‎ hindisah, as they pronounce it: they use it 
in the sense of decimal notation of numerals.* | 


It is a fact well known, and admitted by the Arabs 


هندسه بکسراول وثالث وف سين بي نقطه بمعني * 
اندازه وشکل باشد وارقامي را نیز € ox‏ که در زیر حروف 
کلمات نویسند ههجو اجه هو ز حطي 

| ۹۸ vo ۱ 
* Hindisah is used in the sense of measurement and size ; the same word 


is also applied to the signs which are: written instead of the words (for 
numbers) as 1, 2, 3, 4, 5, 6, 7, 8, 9, 10.” Burhani Kati. 
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themselves, that the decimal notation is a discovery for 
which they are indebted to the Hindus.“ At what time the 
communication took place, has, I believe, never yet been 
ascertained. But it seems natural to suppose that it was at 
the same period, when, after the accession of the Abbaside 
dynasty to the caliphat, a most lively interest for mathe- 
matical and astronomical science first arose among the 
Arabs. Not only the most important foreign works on 
these sciences were then translated into Arabic, but learned 
foreigners even lived at the court of Bagdad, and held 
conspicuous situations in those scientific establishments 
which the noble ardour of the caliphs had called forth. 
History has transmitted to us the names of several dis- 
tinguished scholars, neither Arabs by birth nor Moham- 
medans by their profession, who were thus attached to the 


court of ALMANSUR and ALMAMUN; and we know from 


* It وز‎ almost unncessary to adduce further evidence in support of this 
remark. BAHA-EDDIN, after a few preliminary remarks on numbers, says 


Learned Hindus‏ »» وقد وضع لها حكماء الهند الارقام التسعة المشهورة 
have invented the well known nine figures for them.“ ( Kholáset al- Hisáb,‏ 
متں d dd sah‏ علم p. 16.) In a treatise on arithmetic, entitled‏ 
which forms part of Sir W. OusELEY's most valuable col-‏ العساب 
lection of Oriental manuscripts, the nine figures are simply called‏ 
See, on the subject generally, Professor von BoH-‏ . الاشکال الهند dy‏ 


LEN's work, Das alte Indien, (Königsberg, 1830. 1831. 8.) vol. m. 
p. 224, and ALEXANDER VON HuMBOLDT’s most interesting disserta-, 
tion: Ueber die bei verschiedenen Völkern üblichen Systeme von Zahl. 
zeichen, &c. ( Berlin, 1829. 4.) page 24. 
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good authority, that Hindu mathematicians and astronomers 
were among their number. 

If we presume that the Arabic word handasah might, 
as the Persian hindisah, be taken in the sense of decimal 
notation, the passage now before us will appear in an entirely 
new light. The الهندسة‎ Jal, to whom our author ascribes 
two particular formulas for finding the circumference of 
a circle from its diameter, will then appear to be the 
Hindu Mathematicians who had brought the decimal nota- 
tion with them ;—and the رأهل = منهم‎ to whom the 
second and most accurate of these methods is attributed, will 
be the Astronomers among these Hindu Mathematicians. 

This conjecture is singularly supported by the curious 
fact, that the two methods here ascribed by Mohammed 
to the & أهل‎ actually do occur in ancient Sanskrit 
mathematical works. The first formula, p= V 102°, occurs 


in the Vijaganita (CoLEBROOKr»’s translation, p. 308, 309.) ; 


d X62832 ۰ d X 3927 
40000, is reducible to 1260 ۶ 


the second, p= the pro- 


portion given in the following stanza of BuaskARA's Lila- 


aad: 7۳۲ 527: 1 


N - TT NANA: 1 


“ When the diameter of a circle is multiplied by three 
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thousand nine hundred and twenty-seven, and divided by 
twelve hundred and fifty, the quotient is the near circum- 
ference: or multiplied by twenty-two and divided by seven; 
it is the gross circumference adapted to practice.“ (Corz- 
BROOKE's translation, page 87. See Ferzr’s Persian trans- 


lation, p. 126, 127.) 


C d x62832 4 3927 "M 
The coincidence of 25 with 1250 is 80 striking, 


and the formula is at tlie same time so accurate, that it 
seems extremely improbable that the Arabs should by 
mere accident have discovered the same proportion as the 
Hindus: particularly if we bear in mind, that the Arabs 
themselves do not seem to have troubled themselves much 


about finding an exact method. f 


* The Sanskrit original of this passage affords an instance of the 
figurative method of *the Hindus of expressing numbers by the names of 
objects of which a certain number is known: the expressions for the 
units and the lower ranks of numbers always preceding those for the 


higher ones. A (lunar mansion) stands for 27; TG, (treasure of 
Kuvera) for 0; and SA crea fire) for 3: therefore TEI 
HA Again, ٩6 (cypher) i is 0; q [UT (arrow of Kamadeva) 
stands for 5; N (the sun in the several months of the year), for 


12: therefore TTT = =1250. For further examples, see As. 


Res. vol. XII. p. 281, ed. Calc, and the title-pages or conclusions of 
several of the Sanskrit works printed at Calcutta ;—e. g. the Sutras of 
Panini and the Siddhantakaumudi. 

T This would appear from the very manner in which our author 
introduces the several methods; but still more from the following 
marginal note of the manuscript to the present passage : وھو تقر بی‎ 
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Page 57, line 5-8. 

The words between brackets are not in the manuscript : 

I have supplied the apparent hiatus from conjecture. 
Page 61, line 4. 

A triangle of the same proportion is used to illustrate 
this case in the Lilavati (Fe1z1’s Persian transl. p. 121. 
CorrsRooxz's transl. of the Lilavati, p. 71. and of the 
Vijaganita, p. 203.) 

Page 65, line 12-14. 

The words between brackets are in the manuscript writ- 
ten on the margin. I think that the context warrants me 
sufficiently for having received them into the text. 

Page 66, line 5. 
The words between brackete are not in the text, I give 


them merely from my own conjecture. 


J‏ تحقيق وا یقف احد علي حقيقة ذلكث ول بعلم دورها الا 
الله لن الغط ليس بمستقيم فيوتف علي حقيقته وانما قيل 
¿so‏ تقریب كما قيل في جذر الاصم انه تقريب لا تحقیق 
لی جذره لا يعلمه الا الله واحسی ما في هذه الاتوال ان تضرب 
This is an‏ * القطر في R5‏ وسبع لانة اخف واسرع والله اعلم & 


approximation, not the exact truth itself: nobody can ascertain the 
exact truth of this, and find the real circumference, except the Omnis- 
cient: for the line is not straight so that its exact length might be found. 
This is called an approximation, in the same marmer as it is. said of the 
square-roots of irrational numbers that they are an approximation, and 
not the exact trath: for God alone knows what the exact root is. The 
best method here given is, that you multiply the diameter by three and 
one-seventh: for it is the easiest and quickest. God knows best!“ 


( 201 ) 


Page 71, line 8, 9. 


The author says, that the capital must be divided into 
219320 parts: this I considered faulty, and altered it in 
my translation into 964080, to make it agree with the com- 
putation furnished in the note, But having recently had 
an opportunity of re-examining the Oxford manuscript, 
I perceive from the copious marginal notes appended to 
this passage, that even among the Arabian readers con- 
siderable variety of opinion must have existed as to the 
common denominator, by means of which the several 
shares of the capital in this case may be expressed. 

One says : ثلث وما‎ 4s) M, t انظر لمال یکون لسد‌سه‎ 
بقي يتقسم علي ماية و خمسة وتسعین ولا يوجد ذل في اقل‎ 
من أربعة وعشرين فاضرب اربعة وعشرين في ماية وخمسة و‎ 
ذلكث اربعة الاف وستماية وثمانون ومنه يصم‎ = 
Find a number, one-sixth of which may be divided into 
fourths, and one-fourth of which may be divided into 
thirds; and what thus comes forth let be divisible by hun- 
dred and ninety-five. This you cannot accomplish with 
any number less than twenty-four. Multiply twenty-four by 
one hundred and ninety-five: you obtain four thousand six 


hundred and eighty, and this will answer the purpose.” 


$ وجه آخر انکت "جعل dle‏ و سته و خمسیں *: Another‏ 


* The numbers in this and in part of the following scholium are in 
the MS. expressed by figures, which are never used in the text of 
the work. 


2D 
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سدس الال وتصربها d‏ فيكون ۳۹ وادا it aie‏ 
۵ ی ۴1۸° للام 200 ۵ و للزوج ۰ و لابن ۲۶۸ 
و اصاحب الغمسین ۱۴۹۳ والصاحب الربع ۹۹۵ 


cording to another method, you may take one hundred 
and fifty-six for the one-sixth of the capital. Multiply 
this by six; you find nine hundred and thirty-six. Taking 
from this the share of the son, which is one-third and one- 
fourth, you find it five hundred and forty-six. This is not 
divisible by five: therefore multiply the whole number of 
parts by five: it will then be four thousand six hundred 
and eighty. Of this the mother receives four hundred and 
twenty-five, the husband seven hundred and eighty, the 
son two hundred and eighty-eight (twelve hundred and 
eighty-eight ?), the legatee, who is to receive the two- 
fifths, fourteen hundred and ninety-two, and the legatee 
to whom the one-fourth is bequeathed, six hundred and 
ninety-five.” 
Another: & les من تسعة الاف و‎ E آخر‎ [4-4] d 
وستین ووجه العمل في ذلك ان [تقسم] الفريضة في اثني عشر‎ 
وللابن سبعة = لذكر‎ BY سهمان وللزوج‎ * 
الغمسي والربع فیکون مايتين واربعین فتاخذها سدسها اربعین‎ 
الربعین ثلث فتضرب اصل‎ e U للام‎ 
سبعمایة وعشرين فتاخذ سدسها‎ e في ثلشه لذلكث‎ LL 
الوصايا‎ coles لام ماية وعشرین فیخرج من ذلک الثلث‎ 
d AA وهو اربعون مقسوم علي ثلثه عشر 3 يصع فاضرب‎ 


( 908 ) 


C43 با ذکرنا للم من‎ (Ms. 4. ] ۹۳٦۰ „ ۳ 
و خمسون و لابن الفان و خمسماية و ستة و‎ dle Ghd 
ولصاحب‎ Qu سبعون "و للزوج الف و خمسمایه و‎ 
الغمسين الفان و تسعماية واربعة وثمانون ولصاحب الربع‎ 
و تسعون والله اعلم‎ Gloss الف و‎ “ According to another 
method, the number of parts is nine thousand three hun- 
dred and sixty. The computation then is, that you divide 
the property left into twelve shares; of these the mother 
receives two, the husband three, and the son seven. This 
(number of parts) you multiply by twenty, since two- 
fifths and one-fourth are required by the statement. Thus 
you find two hundred and forty. ‘Take the sixth of this, 
namely forty, for the mother. One-third out of this she 
must give up. Now, forty is not divisible by three. You 
accordingly multiply the whole number of parts by three, 
which makes them seven hundred and twenty. The one- 
sixth of this for the mother is one hundred and twenty. 
One-third of this, namely forty, goes to the legatees, and 
should be divided by thirteen; but as this is impossible, 
you multiply the whole number of parts by thirteen, which 
makes them nine thousand three hundred and sixty, a8 we 
said above. Of this the mother receives eight hundred 
and fifty, the son two thousand five hundred and seventy- 
six, the husband one thousand five hundred and sixty, the 
legatee to whom the two-fifths are bequeathed, two thou- 
sand nine hundred and eighty-four, and the legatee ‘who 


is to receive one-fourth, one thousand three hundred and 


ninety.” 


( 904 ) 


Another scholium briefly says: ool, اش‎ ob u^ 
شرح الزيسفي فاذا‎ E وعشرين اف وستماية و لمانیی في‎ 
عشر‎ BS ارت اخصارها نارجعها الي نصف جزء من‎ 
** With one hundred and twenty-one thousand six hundred 
and eighty, according to Mezarnari’s commentary. If 
you want to express it briefly, you may reduce it by 


taking moieties of thirteenths.” 


Page 85, line 8. 


The manuscript has the following marginal note to this 
passage: فاجعل الوصیه‎ QM وان شنت في عمل هذه‎ 
الولي نصیبا انه اوسي له بنصیب ولم يستكن عليه شینا‎ 
علي انصباء الورنة‎ CNS واجعل الوصیتین الاخرین شیا وزد‎ 
یکوں الجمیع سبعة انصباء وشیا واعمل علي ما تقدم خرخ‎ 
و‎ h ry — “If you prefer, you may also, 
in solving this problem, make the first legacy a share, since 
the testator has bequeathed a whole share without any 
deduction; and call the two other legacies thing. Add 
this to the shares of the heirs: the total amount will be 
seven shares and thing, Then proceed as above: you will 
find the share to be forty-nine, and the thing fifty-three.” 

Page 93, line 1. 

The following is a marginal note of the manuscript :‏ 
معني السژال في هذه H‏ قوله بتكملة خمس الال 
بنصیب بنب أي اوصت له عمس الال الا نصیب بنت 
s,‏ قوله بتکمله ربع ا مال بنصیب الام اي اوست له بربع 
JUI .'“ The purpose of the question about‏ الا نصیب الم 


( 905 ) 


such a completement is this. If the author says: as much as 
must be added to the share of a daughter to make it 
equal to one-fifth of the capital, he means to say, that 
the testatrix bequeathed to the legatee one-fifth of the 
capital, less the share of the daughter; again, if he says: 
as much as must be added to the share of .the mother. to 
make it one-fourth of the capital, he intends, that the 
tesiatrix bequeathed to the legatee one-fourth of the capi- 
tal, less the share of the mother.“ 
۱ B Page 95, line 14, 19. 
The manuscript has here the following note. isi تال‎ 


۱۳ A.- في هذه‎ AA عباس (*) اقول ان‎ py احمد‎ 
سیر من التکمثه هو ات ما متي من الال بعد‎ le. 
رفع التکملة من الال والذي يبقي صن الال بعد رفع التكملة‎ 
نصیب بنت وهو ۵ بقي‎ gos وربعها ۴ ادا نزعت‎ ET 
وهي الستثناء من التکملة ادا رفعتها من التکمله وهي‎ ٩ منها‎ 
اعلم‎ alll, بقي منها اربعة وهو الوصية كما ذکر‎ ۱۳ * The 
Fakih Aumep BEN Annas (*) says: I hold, that the com- 
pletement in this instance is thirteen parts, and the deduetion 
from tbe completement is one-fourth of what remains of the 
capital after the completement has been taken from the 
capital. This remainder of the capital, after subtracting the 
completement, is fifty-six, and its fourth ie fourteen. If yeu 
subtract from this the portion of a daughter, which is five, 


* The name is written very indistinctly in the manuscript. 
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there remains nine of it, and this is the deduction from the 
completement-, Subtracting it from the completement, 
which is thirteen, there remains four, and this is the legacy, 
as the author has said.” 

` Page 98, line 8. 

The word مكلها‎ which I have موہ‎ in my translation 
of this and of two following passages, is in the manuscript 
explained by the following scholium: مکلھا متساو بے لها فى‎ 
العسن و الس والنسب والال والبلد و العصر..... والبكارة‎ 
es Adequate, i. e. corresponding to her beauty, her age, her 
family, her fortune, her country, the state of the times 
and her virginity.” ` (Part of the gloss is to me illegible.) 
The dowry varies according to any difference in all the 
circumstances referred to by the scholium. See Hamrz- 


ton’s Hedaya, vol. 1. page 148. 
Page 113, line 7. 


The manuscript has the following marginal note )۶(۰ 
عليه‎ KU العقر في الامة بمنزلة مهرالمثل في العرة وهو ما‎ 
مثلها في اللوصاف المعتبرة في المائله‎ * The Okr ofa slave girl 
corresponds to the adequate dowry of a free-born woman ; 
it is a sum of money on payment of which one of dis- 
tinguished qualities corresponding to her would be mar- 
ried.” See HAxMILrox's Hedaya, vol. 11. page 71. 

I am very doubtful whether I have well understood the 
words in which our author quotes ABU HANIFAH’s opinion. 


ABU Haniran AL No'MAN BEN THABET is well known 


( 207 ) 


as an old Mohammedan lawyer of high authority. He was 
born at. Kufa, A.H. 80 (A.D. 690), and died A.H. 150 
(A.D. 767). Esx KHALLIKAN has given a full account 
of his life, and relates some interesting anecdotes of him 
which bear testimony to the integrity and independence 
of his character. 

Page 113, line 16. 

The marginal notes on this chapter of the manuscript 
give an account of what the computation of the cases here 
related would be according to the precepts of different 
Arabian lawyers, e. g. Suarer, ABU Yussur, &c. The 
following extract of a note on the second case will be 
sufficient as a specimen: T الجواب الذي د كرك الخوار‎ 
)*( انما هو علي مذهب ابي يوسف وزفر‎ CEM في هذه‎ 
ما‎ aset واحد الوجوه (صعاب الثافعي فاما ابو حنيفة فانه‎ 
فتكون الوصية علي قوله‎ Va , ازم الواهب بسبب‎ 
وهو احد الوجوه علي مذهب الشافنعي وعند ”عمد‎ EL شیا و‎ 
وهب منه و الا پلزمه‎ Wal بن الجيس (*) تجعل وطء‎ 
شيء بسبب دلت وهو احد الوجوه علي هذهب الشانعي‎ 
فعلي هذا الوجه تصع الهبة في ثلثها و تبطل في ثلثيها ولا دور الى‎ 
التركة علي حالها وعلي قول ابى حنيفة تعمل با نعلت علي‎ 
ابي يوسف وزفر (*)نادا صار بايدي الورثة ثلثماية الا‎ pone 
لن الذي لزمه‎ H = و ثلث شيء یعدل‎ 
الشيء خمسة‎ Joo فادا جبرت وقابلت‎ Val وصية‎ 7 
ربعها وتبطل‎ d وسبعين درهما وهو ربع الجارية نتصے الهبة‎ 


* These names are very indistinctly written in the manuscript. 
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The solution of this. question given by‏ “ 8 خلثة ارباعها 
the Khowarezmian is aceording to the school of Asu‏ 
Yussur WAzran, and one of the methods of Snarxris‏ 
followers. Asv Hawiran calls the sum which the donor has‏ 
to pay on aecount of having cohabited with the slave-girl‏ 
likewise a legacy; thus, according to him, the legacy is‏ 
one and one-third of thing: this is another method of‏ 
Smarrr' school. According to MOHAMMED BEN AL‏ 
J arsu, the donor has nothing to pay on account of having‏ 
echabited with the slave girl :* and this is again a method‏ 
adopted by the school of SHarer. After this method,‏ 
one-third of the donation' is really paid, whilst two-thirds‏ 
become extinct: and there is no return, as the heritage has‏ 
reinained unchanged. According to ABU HANIFAH, you‏ 
proceed in the same manner as after the precepts of Anu‏ 
Yussur Wazran. Thus the heirs obtain three hundred‏ 
less one and one-third of thing, which is equal to two things‏ 
and two-thirds: for what he (the donor) has to pay on‏ 
behalf of the dowry, is likewise a legacy. Cempleting and‏ 
reducing this, one thing is equal to seventy-five dirhems ;‏ 
this is one-fourth for the slave-girl; one-fourth of the‏ 
donation is actualy paid, and three-fourths become ex-‏ 


tinct.” 


* J doubt whether this is the meaning ef the original, the words from 
till Le ej being very indistinctly written in the MS. i 
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غلط نامه 


re‏ ۱۳ والالین وا مال وابالین 

Gx, 1 fe‏ وتخف 
۴ والاخر في الآخر 

"t‏ م شعیر شعیرا 

۴۱۷ ^ تصیف تنصیفب 

li^ مثل‎ ٩ ۲ 

lo ۵‏ خمسان , خمساه وربعه 

, و بکلہ‎ lo vr 

en, LP | ve 

بن Amd‏ ان تقیم 

۵ 1۵ من مهم فزده من rud‏ من مهم فزد 

ا۸ ۱۳ خمس 

E AV‏ الانصبا أربعة اربعة 

, , سم‎ ٣۹٣٠ 

س pir‏ وهو 

FAL ۲ v T 

٣‏ من مال من مایتین واربعیں سهما من مال 

å |۷ ۴‏ فاعجد 

A QS 11 ۹ 

nes d^ Joo.‏ صيتكث صيتها 

ssh 1 —‏ الا شا 

— 11 و i.‏ ونصفا 

V. ۸‏ مثلي 

٣١‏ مایتی ما 

wh, eb, ۳ ۴ 


irr 


درهما وشي“ و نصف شي” فمثل نصنها هو الوسیة وهو 
عشرة دراهم BU,‏ ارباع = ودلث ثلث JU‏ وهو 
ستة عشر درهما eb,‏ درهم فالق عشرة بعشرة. فيبقي .ستة 
دراهم و ثلثان يعدل RD‏ ارباع شي" فکمل الشي" وهو 
ان تزيد عليه a‏ وزد علي E‏ والثلشين en‏ وهو 
درهمان وتسعا درهم فیکون همانية دراهم وثمانية اتساع 
. درهم en J‏ فانظر کم الثمانية الدراهم والثمانیة الاتساع 
من راس QU‏ وهو عشرون درهما amd‏ ذلكث ie)‏ 
اتساعها فرد من الكر del‏ اتساعه وترد خمسة اتساع 
العشرين فيكون قيمة اربعة اتساع الكر اثنيٴ وعشرین درهما 
وتسعي درهم وخمسة اتساع العشرین احد "عشر درهما 
وتسع درهم فيصير ف ايدي الورثة ثلثه ue‏ درهما وثلث 
درهم وهو ثلٹا الخمسين الدرهم ٭ والله اعلم * 

تم الکتاب حمد الله ومنه وتوفيقه و تشدیده * 


۱۳ 


باب السلم ANG‏ * 

اذا اسلم رجل في مرضه ua‏ درهما في کر من طعام 
يساوي عشرة دراهم ثم مات في مرضه فانه يرد الكر و برد 
علي ورثة ew‏ عشرة دراهم EE‏ ان يرد الكر و قيمته 
عشرة دراهم فیکون قد حاباه بعشرين درهما فالوصية من 
المعاباة شي” و يصير في ايدي الورثة عشرون غير شي” 
وکر وکل ذلک cb‏ درهما غير شيء Gen dan‏ وهو 
مطل الرسية فاجبر الثلشين بالشي” وزده علي الشيثين فيصير 
الثلثوں يعدل ثلثة اشیا" الشي” من ذلك ثلاه وهو عشرة 

فان أسلم الي e dey‏ وهو مریض في كر 
سای خمسين درھما allel hi‏ فی مرضه ثم مات فانه 4 یرد 
LSI‏ قد y Ge‏ قيمة الکر مثل الذي p"‏ اليه 
الكر مثلیه ومثل مض APs 7 sit‏ 
نشیئین فنصنا فزده علي ما بقي من العشربن وهو 


عشرون غير شي فیصیر d‏ ايدي ورثة الیت عشرون 
R‏ 


Ire 


N‏ و ثلدين 'درهما qae‏ نضف شيء 
فیکون نصف شي” غير ثلئیں Jau‏ بعنن الشيه الذي 
هو Le,‏ الموهوب له للواهمب فاعرفت CSS‏ ثم ارجع 
الي ما.بتي في ید الواهب وهو ثلثماية غير شي” وصار 
اليه بعض الشي" :وهو نصف الشي" الا uu‏ درهما فيبقي 
في يده مايتان ؤسبعونى غير نصف شني” واخف العقر وهو 
ماية درهم غير ثلث شي” ورد العقر وهو ثلث ما بقي من 
الثي” بعد رفع بعض P, EM‏ منة وهو سدس شي” وعشرة 
دراهم فعصل في يده ثلثماية وستون D‏ ودلکت 
مثلا الشي” والعقر الذي ,3 C cias‏ ماية ce,‏ 
غير. نصف : شي”: وجو مثل الشي” والعقر فاجبر دلکت 
بنصف شي“ وزده علي الشيء. والعقر فيكون: ماي 
geld,‏ درهما یعدل شیا و نصف شيء ٠‏ والعقر الذي 
S‏ وهو سدس شيء و عشرة دراهم. تسقط عشرة بعشرة 
فييفي مايه وسيغون ٠‏ درهنا يعدل Gly be‏ شيه 
فاردده لتعرف الشيء وهو QE‏ تاخف AD‏ اخماسه فیکون 
A.‏ واثنيى یعدل الشي" الذي هو وصية الواهب للموهوب 
له واما وصیة الوهوب لہ للزاهب فهو نصف:ذلكث غير ثلثين 
U‏ وهو dol‏ وعشرون aly‏ اعلم ٠‏ * 
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شيئان , شيء فاجبر ذلكث بثلثة اشیاء فیکون اربعماية 
os‏ مانب اشیاء وئلث شيء فقابل cA»‏ فیکون 
الشيء الواحد يعدل ثهانية واربعین درهما * 

فان تال رجل وهب ارجل جارية في مرضه قیمعا 
Abell‏ درهم .وعقرها Ab.‏ درهم فوطٹھا الموهوب لہ ثم 
وهبها الموهوب له للؤاهب في مرضه La!‏ فوطتها الؤاهمب 
كم جاز منها Sy‏ انتقص فقياسه ان تجعل ia Mead‏ 
درهم و الوصية من دلت شي: فيبقي في أيدي , 
الواهب ثلثماية غير شي: و she‏ بي يد الوهوب له شي: 
واعطا. الموهوب له الواهب بعض الشيء و بقي في da)‏ 
شيء غير بعض شي:ء ورڈ اليه مايه غير ثلث شيء 
واخذ العقر ثلث شيء غير ثلاث بعض شيء فصار في يده 
= ولا شيم غير ماية puo‏ وغير بعض شي“ وغير 
ثلث بعض الشي: و co‏ مثلا بعض .الشيء فنصفه 
مثل بعض الشي: وهو خمسة اسداس شيء غير خمسين 
درهما و غیر ثلثي بعض شي”. فاجبر C‏ بدلدي بعض 
الشي” وہخمسیں درهما: فیکون خمسة اسداس شي" تعدل 
بعض : شي” و ثلثي بض شي” وخمسين درهما فاردہ _ 
دلت الي بعض شی" لتعرنه وهو أن تاخذ ثلثة اخحماس 


۸ 


بثلث d.‏ فان قول ابي حنیفة الثلث بينهما نصفان 
و قيانه ان تجعل الوصية للموهوب له الجارية شیثا فيبقي 
ثلثمایة غير شيء ثم رد العقر وهو ثلث شيء فيبتي معه 
RU‏ غير شي* و ثلث d Ae o‏ قول ابي 
حنیثه شيء Uy‏ شي ء وي قول لاخر شيء ثم تعطي 
الموصي له بالثلث مثل وصية الول وهو شيء , 
فيبقي في يده AWG‏ غير شيئينى و ثلثي شيء يعدل 
مثلي الوسیتین lay‏ شینان Wy‏ شيم che‏ دلت 
یعدل N‏ وهو A‏ و خمسون غير شي: وللٹ 
شيء فاجبر CES‏ بشيء و ثلث شی وزده علي 
الوصیتیں فصار ماية و خمسی پعدل اربعة اشیاء فالشي* 
من ذلكث ربعه وهو سبعة وثلثون و نصفا * 

7 فان. قال Vb,‏ الموهوب له و وطتها الواهب وازصي 
بات ماله * نان القیاس في d)‏ ابي حنيفة ان 
تجعل الوصية شینا فيبقي A“‏ غير شيء واخذ العقر 
ماية غيز ثلث شيء فصار في يده اربعمایة درهم غير 
شي s‏ , شيء ورت العقر ٹل شيء واعطا الموسي 
له بالثلث مثل , الول شیئا , فيبقي 
اربعماية درهم غير ثلثة اشياء بعدل die‏ الوصية و ذلكث 


۱۱۷ 


فصار d‏ ايدي ورثة الواھب ثلئثماية غير شيء ول 
۱ شيء. وذكثك مدلا الوسية التي هي شي* وهو شینان 
فاجبر LAS‏ بشي و لث = وزده علي الشینین 
فیکوں Lus‏ یعدل RD‏ اشیاء و ثلت شيء فالشيء من 
دلکت BY‏ اعشاره وهو تسعون درهما و ذلکت n‏ 

فان كانت A‏ علي حالها و وطها الواهب والموهوب 
له فقياسه ان تجعل الوصية Ub‏ والمنتقص. ثلثماية غير 
شيء ويلزم الواهب للموهوب له العقر بالوطيء ثلث 
شي s‏ و يلزم الموهوب له ثلك الانتقاص وهو Ble‏ غير 
ثلث شيء فصار في ايدي ورثة الواهب اربعماية غير 
شيء وثلثي شيء وذلكث مثا الوسية فاجبر الربعماية 
بشيء وثلثي شي: وزدها علي الشینین فیکون اربعماية 
یعدل à‏ اشیا: و ثلثي شی فالشي” من RU CH‏ 
اجزاء من احد عشر جزدا من اربعماية وهو ماية وتسعة 
وجزژ من احد عشر من درهم , hey!‏ ولانتقاص 
bbe‏ و تسعون وعشرة اجزاء من احد = PI‏ 
درهم * do‏ قول .ابي dine‏ تجعل الشي< وصية 
وما صار اليه بالعقر ایضا وصية * | 

فان EL e‏ علي حالها فوطّها الولھب واوصي 
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درهم یعدل شیئین وتسعة و عشرين Myr‏ من أربعين جزدا 
من شيء فقابل به فيكو الثيء يعدل BU‏ وسبعین درهما 
و ثلثة واربعين جزءا من Ble‏ و تسعه اجزاء من درهم * 
باب العقز ني الدور * 

رجل وهب لرجل ‏ جارية في مرض موته ولا مال له 
غیرها ثم مات Ae ead,‏ درهم و عقرها A.‏ درهم 
فوطثها الرجل الموهوب له فقياسه ان تجعل الوصية الرهوب 
له الجارية شيا فتنقص من A Ed‏ غير شيء 
ويرجع الي , الواهب ثلث الانتظاص للعقر لان العقر 
ثلث. القيمة dle CNS,‏ درهم = شي 2 فصار 
d‏ ايدي ورثة الواهب اربعماية غير شيء , 
وذلكث مللا الوصية التي هي شيء وذلكث شینان فاجبر 
ااربعمایة بشيء و ثلث شيء وزده علي الشینین فيكون 
اربعماية یعدل il‏ اشیاء وٹلٹ شيء وشيء من ذلك * 
اعشاره وهوماية و عشرون درهما وهي الوصية * 

فان JU‏ وهبها في مرضه ALIS eed,‏ و عقرها ble‏ 
by‏ الواهب ثم مات فقياسه ان تجعل الرصية Uus‏ 
والمنتقصى ثلثماية غير شيء فوطنها الواهب فلزمه العقر 
وهو ثلث الوصية لان العقر ثلث القيمة وهو ثلث شیء 
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عشرة اجزاء من واحد وثئلثیی جزهءا من درهم % 
من الايتين علي تدر ذلكث وهي اربعة وستون درهما 
وستة عشر Hi‏ من واحد , h‏ * 

فان اعض جارية قيمتما مايه درهم و وهب لرجل 
جارية s‏ خمسمایة puo‏ فوطٹھا الودوب له وعقرها 
ما درهم وارصي الواهب لرجل برع ماله فقول ابي 
حنيفة ان صاحب. الجارية لا یضرب SU‏ من الثلث 
و صاحب الربع يضرب بالربع. * , ان . 
الجارية ختمسماية درهم والوصية من ذلك شی فيبقي 
خمسماية درهم غير شی واحد و العقر ماية درهم غير 
خمس شي" فصار في ايدي الورشة ستماية درهم غير شي 
وخمس شيك ثم تعزل وصية صاحب الربع ثللة Og‏ 
شيء لن الثلث ادا کان شینا فالربع ثلثه ارباعه فيبقي 
ستماية .درهم غير شي و ROG‏ و ue Mm ue‏ اربعین 
E‏ من شي؛+ وذلكث Ye.‏ الوسية فنصف CX‏ يعدل ۰ 
وماياهم , dle‏ دهم غير تسعة Vir eu,‏ من 
uen)‏ جءا من شيء فاجبر ذلكث بهذه الجزاد فيكون 
ثلثماية درهم يعدل ماية درهم و شیتین وتسعة وعشرين 
جزها من اربعين N‏ من شيء فاطرح ماية بماية فيبقي مایت 


E 


فقابل بذاك فتجد الشيء من ذلكث خمسة اثمانه 
فتاخذ خمسة GU‏ مایتین وهو ماية و خمسة وعشرون 
وهو الشيء , اوصي له بالجاربة * 

فان اعت عبدا له قيمته ماية درهم ووهب لرجل جارية 
قيمتها خمسماية درهم و عقرها ماي درهم Eb‏ الموهوب له 
واوصي الواهب Q Qe)‏ ماله فقياسه في قول ابي 
حنيفة انه لا يضرب صاحب الهارية باكثر من الثلث 
فيكون الثلث بینهما نصفین ‏ * : وقیاسہ ان تجعل قيمة 
الجارية خمسماية درهم الوسبة من ذلك شيء فصار في 


ايدي الورثة مس ذلك خمسماية درهم غير شيء واحد 
و العقر ماية غير خمس شيء فصار في ايديهم ستماية غير 
La,‏ صاحب ا جاریة وهو شيء فيبقي في ايدي الورثة 
ستماية غير شیئیں و خمس شی و دلت مثلا وصاياهم 
جمیعا قيمة العبد و الشیئین uo A‏ ننصف ENS‏ 
Jar‏ وصایاهم وهو A‏ غير شيء وعشر شيء فاجبر 
ذلك ty‏ + و عشر شيء فیکون ثلثماية بعدل BD‏ اشیاء 
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واحد وذلک ان تنقص منه سبعة اجزاء من اربعة u‏ 
جزءا منه فيكون الشيء الواحد يعدل مايتي درهم 
و عشرة دراهم و خمسة اجزاء من سبعة عشر جا من 
درهم وهو الوصية * 

فان اعتق عبدا له في مرضه قیمته . درهم و وهب 
رجل جارية lend‏ خمسماية درهم وعقرها ماية درهم 
[eb‏ الوموب له * فقول ابی حنیفة ان العتق اولي 
فتبدا به وقياسه ان تجعل قيمة التمارية خمسماية درهم 


في قوله وقيمة العبد pry dle‏ وتجعل وصية صاحب 
الجارية Uus‏ اخر فقد امضي Que‏ العبد و قيمته ماية 
درهم واوصي للموهوب له بشي: وزد العقر ماية درهم 
غير خمس شي: فصار في ايدي E‏ ستماية درهم 
غير شيء وخمس شيء وهو مدلا الاية الدرهم والشيء 
ننصفب CNS‏ مدل وصيتهما وهو ثلثماية غير ثلثة اخماس 
شيء فاجبر الثلثمایة X‏ اخماس شيء وزد es‏ 
علي الشيء فيكون ذلكث AWD‏ درهم Jay‏ شیا , 
اخماس شی Eley‏ درهم فاط من الثلثماية ماية 
dle,‏ فيبتي مايتا درهم يعدل Uus‏ وثلثه اخماس شي: 

Q 


۳ 


و ستون درهما و ثلثان وثلث = ولبنته مدل دلکث 
تضمّه الي ما ترکت وهو ثلثماية درهم فیکون ثلثماية 
و ستة وستون درهما وثلثي درهم وثلث؛ شيء وقد اوصت 
بعلث Whe‏ وهو ماية درهم o,‏ وعشرون U‏ و تسعا 
درهم وتسع شيء ويبقي bile‏ واربعه واربعون واربعة 
اتساع درهم و تسعا شيء للام من دلب cni‏ واحد 
QM,‏ درهما de,‏ اتساع وثلث . تسع درهم Wy‏ 
تسم شی ورجح ما بقي الي :السید .وهو ماية وائنان 
و ستون درهما AU,‏ اتساع b,‏ تسع درهم وتسع شي* 
و لت تسع شيء ميراثا له .انه anam‏ عصل في eX‏ 
AX),‏ المید خمسماية وتسعة و عشروی درهما وسبعة عشر 
جزءا من سبعة وعشریں H‏ درهم غير اربعة اتساع 
شی۶ و ثلثا تسم شی o,‏ مللا الوصية التي هي 
شيء فنصف ONS‏ مایتان واربعة .وستون درهما وائنان 
و عشرون Mr‏ من مبعه وعشرین جا .من درهم .غير 
سبعة اجزاه من صبعة وعشرین .من شني: فاجبر ذلك 
بالسبعة لاجزاء وتزید عليها الشيء فیکوں ذلكث مایتین 
واربعة وستیں .درهما و اثنين .و عشریں جزءا من سبعة 
وعشرين E‏ درهم .بعدل US‏ وسبعة اجزاء من 
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السعاية ثلثمایة غير شيء فيبقي شيء لبنت نصفه و للسید 
نصفه فضیف Kam‏ .البننت وهي نصف شيء الي 
تركتها وهي A‏ فيكو ثلثماية درهم و Ce‏ شيء 
للزوج من ذلك النصف ويرجع الي السيد .النصف وهو 
dle‏ وخمسون وربع شيء فصار جميع ما في يد السيد 
اربعماية وخمسين غير ربع شيء. Ye. CNS‏ الوصية 
فنصف ذلكث مثل الوصية وهو مایتان .و خمسة وعشرون 
درهما غير شمن شي: يعدل شینا فاجبر CIS‏ بثمن شی 
وزده علي الشيء فیکون مایتیں وخمسة وعشرين درهما 
يعدل b‏ ومن شيء فقابل بذاک فالشيد الواحد 
dil?‏ اتساع مایتین وخمسة وعشرين و ذلكث مايتي 
درهم * 

فان Quel‏ عبدا له في مرضه قيمته ثلثماية درهم فمات 
dull‏ و تکث خمسماية درهم و ترك بنتا واوصي ends‏ 
ماله ثم مامت البنت وتركت امها واوصت بثلث مالها 
وترکت ثلثماية درهم فقياسه ان ترفع من تركة العبد 
السعاية وهي ثلثماية درهم غير شيء فيبقي مايتا درهم 
و شی :وقد اوصي بثلث ماله وهو = وستون درهما 
QUU,‏ وثلث شيء ويرجع الي السيد عبرانه صنة 


رھ 


غير ثلث شی . تقضي من ذلكث دين المولي وهو 
Blah‏ درهم ud‏ سبعماية درهم A‏ شي*- وهو 
مثلا وصية العبد وهي شيء فنصف ذلكث ثلثمایة و خمسون 
غير ندس شيء يعدل شینا فاجبر ذلكث بسدس شيء فيكون 
SUD‏ وخمسين يعدل eh‏ وسدس شی فيكون الشيء 
ضتة اسباع AU‏ والغمسين وهو ثلثماية درهم CA,‏ 
الوصية فاجمع تركة العبد وما استھلٹ المولى وهو الفان 
وثلثماية و خمسون درهما فتعزل من ذلكث الدین مايتي 
درهم ثم تعزل السعاية وهي قيمة الرقبة . غير الوصية مایت 
درهم فيبقي الف و تسعماية درهم و خمسون درهما للم 
من CAS‏ الثلث ستماية درهم و خمسون درهما فالقه 
والق الدین وهو Lyle‏ درهم:من. تركة العبد الوجودة وهي 
الف و سبعمایة و خمسون درهما فيبقي ‏ تسعماية درهم 
تقضي منها دين المولي ثلثماية ويبقي ستمایة درهم C,‏ 
مغلا ألوصية .* ۱ 

فان اعتق .عبدا له في مرضه . درم ثم 
مات العبد وتکث بنتا ۔وترك ثلثماية درهم ثم ماتت 
البنست .و ترکت زوجا و ترکت az‏ درهم ثم مات 
السيد فقياسه ان تجعل 155 العبد ثلثماية درهم وتجعل 
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العبد وما تعجل منه المولي وذاک الف و خمسماية درهم 
فترفع من ذلكث السعاية وهي مایتان و عشرون درهما 
فيبقي الف ومايتان وثهانون درهما لابنة النصف ab.‏ 
واربعیی درهما فتلقیه من تركة العبد وهي الف درهم 
فيبتي ثلثماية وستون درهما فتقضي من ذلك دين المولي 
bile‏ درهم ويبقي في ايدي الورثة مايه ستون درهما 

و دلک مثلا الوصية „* 
نان اعتق عبدا له في مرضه قيمته خمسمایة puo‏ 
Sars‏ منه ستماية درهم Kel‏ و علي o dM‏ 
A‏ درهم ثم مات العبد وٹریٹ امه i.,‏ و ترك 
الفا و سبعماية و خسیں درهما و علي العبد دی kyle‏ 
درهم فقياسه أن ععل ترکه العبد الا وسبعماية و خمسین 
درهما والذي تعجل الولي وهو ستماية درهم فذلكث الفان 
SLA,‏ وخمسون درهما فتعزل منه الدیں مايتن درجم 
ne,‏ منه السعاية خمسماية درهم غير شي 2 والوصية 
شيء فيبقي الف وستماية وخمسون درهما وشيء لام 
من CAS‏ الثلك خمسماية و خمسون و لثن. شيء 
فتلقيه هو والدين الذي هو ماينا 'درهم e‏ العبد 
الموجودة وهي الف وسبعماية وخمسون فيبقي الف درهم 
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ثلثمایة ومایتان استهلكها الولي co,‏ خمسماية درهم 
خيعطي it‏ السعاية وهي di‏ وعشرون درهما ويبقي 
ute‏ .و مانون لابنة النصنب من Ble UNS‏ واریعوں 
دزهما فتلقیه من تركة العبد. وهي ثلثماية فيبقي في ايدي 
الووثة dle‏ و ستوی درهما وذلكث Wo‏ وصية العبد التي 
AP‏ * ا ظ 

“فان ' اعتق" عبدا له في مرضه dud‏ ثلثمایه درهم وقد 
تعجل ااولیٰ axe‏ خمسماية برهم ثم مات العبد قبل 
مودت الولي و ترک الف دردم و تکث ابته و علي المولي 
دی . درهم فقيانة ای تجعل تركة العبد الف درجم 
فالغمستایة التي. انتھلکھا M‏ السعاية من ذلكث RU‏ 
غير ؛ شيء فيمقي الف ومایتان وشي* والنصف مس CS‏ 
لابنة اعبد yh,‏ ستماية درهم و نعف شی . من 
تركة العبه: وهي الف درهم فيبقي اربعماية درهم غير 
نصف شيء 'تقصي من C‏ دين اللي وهو مایتا درهم 
فيبقي مايتا برهم غير نصف شی Jag‏ مللا الوصية 
التي هي الشيء و ذلك شینان فاجبز ذلك بنصف 
شي فیکون مايتي درهم يعدل ui‏ ونصفا QUE‏ به 
فالشي: Qul? Jay,‏ درهما وهي Rey!‏ نتجمے تركة 
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ونصف شيء فيصير سبعماية درهم Joe‏ خمسة اشیاء 
و نصف شيء فقابل به فیصیر الشيء الواحد ماية , 
و مشرین درهما و ثلثة اجزاء من احد عثرمن درهم * 
فان اعتق عبدا له في مرضه قيمته ثلثماية درهم وقد 
es‏ الولي منه مايتي درهم فاستهلكها ثم مات العبد 
أن جعل تركة العبد الثلئماية و الایتین اللتیں استهلکهما 
المولي EIA‏ خمسماية = السعاية وهي 
ثلثمایة غير شی لن وصیته شيد فيبقي ماینا درم 
و شیء للابنة من cha CNS‏ مایة درهم و نصف شيو 
ویرجع الي ورثة السید النصف بالیراث وهو ماية euo‏ 
ونصف شي في ایذیهم من الثلثمایةٴ والدزهم غير شيء 
ماية uo‏ غير شی“ لن gue qu‏ فيبقي في 
أيديهم بعد الایتین المستهلكين مايتا درهم غير نصف شيء 
و ذلكث an‏ وصية العبد مرتین فنصنها مايه غير ربع 
شيء يعدل وصية العبد وهي شيء فتجبر O‏ بربع 
شيء فيكون مایة درهم یعدل "شینا ورنع. شي“ فالشي: 
من CMS‏ اربعة اخماس وهو مانو درهما وهي الوصية 
والسعاية ماینان و عشرون درهما نتجمع تركة العبد وهي 
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و خمسون درهما غير شینین وسدس شيء وهو مثلا 
الومیتین جمیعا التين هما شیثان Wy‏ شيء فاجبر ناک 
فیکون dle QU‏ وخمسین درهما Jan‏ صبعة . اشیاء 
ونصفا فقابل به فيكو الشيء الواحد A, ble Jam‏ 
pte‏ درهما وثلث درهم وذلكث وصیة العبد الذي قيمته 
AUL‏ درهم و وصية العبد الاخر مدل ذلك ARD Jia,‏ 
cde,‏ مايه وشهانية E, Law wildy‏ اتساع درهم 
وسعایته ثلثمایة وأحد عشر درهما و تسع درهم * ۱ 

A‏ له في مرضه L‏ واحد منهما 
ثلثماية درهم ثم مات احدهما و توت خمسماية درهم 
و تک OG, by‏ السید ابنا فقياسه ان تجعل , کل 
واحد منهما شینا و سعايته ثلثماية غير شيء و dem?‏ 
تركة الیت lage‏ خمسماية درهم و سعاینه ثاثمایة غير 
شی فيبقي ما ترف فايتان وشيء فیرجح الي Bye‏ 
بالیراث مايه درهم و نصف شيء فيصير في ايدي Dj,‏ 
. اربعمایة درهم غير نصف شيء و باخذون من 
العبد الاخر سعاپته S‏ درهم غير شيء فيصير في ایدیم 
N=‏ درهم ونصف شي: C‏ مثلا و صیتما التي 
هي الشيئان و نلک اربعة اشیاء ناجبر CAS‏ بشیء 


م۱۰ 


بقي من u‏ و يسعي الآخر في ماب , , 
* 

فان اصعق عبدين له في مرضه قيمة احدهما % . 
درهم و قيمة الآخر خمسماية درهم فمات الذي . 
لثماية درهم Y,‏ بنتا csi,‏ السید ابنا وتروث الغبد 
اربعماية درهم في كم يسعي کل daly‏ مما فقياسه ان 
جعل وصية العبد الذي قيمته ثلثماية درفم شيمًا و سعايته 
dll‏ غير شی و جعل وميه العبد .الذي قيمته 
خمسماية درهم شيا ft,‏ و سعاینه. خوسماية 
درهم غيز شی و لاي St oh‏ قيمته . قيمة 
الول ومثل. e‏ .فاننا کار لذلكث :شيء كان لهذا مثله 
و مثل. ثلثیه. فمات الذي .قيمته ثلثماية درهم.و توت 
اربعماية ذرهم تودي من ذلكث السعاة .ثلثماية غير شئء 
فيبقي في ايدي ورثته ماية درهم :و شيد النصف من NS‏ 
لبنته .وهو خمسون: درهما . و نصف .شيء وما يقي id‏ 
السيد .وهو .حمسو ٠‏ درهما .و نصف شيء .مضاف .الي 
ثلدمایة غير :شئء فیکون ثلثماية و خمسیں غير نصف 
شيء .و یاخذون من AAN‏ وهو. جمسماية . رهم 
غير شيغ وثلششی شيء فيصير في ايديهم he‏ .* 

۶ 


۱۰۴ 


عشرون درهما و تسعا شيء فيصير في ايدي ورنة الوي 
ثلثماية وعشرون غير سبعة انساع .شيء يقضي من دلت 
دين الولي عشرون درهما فيبقي ثلثماية غير سبعة ge‏ 
شيء وذلكث مثلا ما كان اللعید من الوسیة التي هي 
شيء وذلكث شینان فتجبر الثلثماية بسبعة اتساع شيد 
> تزيد بل علي الشيئينى فيبقي ثلكثمایة یعدل n‏ 
وسبعة انساع شيء الشيء من فلت تسعة اجزاء می 
enn‏ 
e‏ ۱ 

لی چس d d‏ مرنه dé b‏ 4 نیا la‏ 
کل واحد lege‏ ثلثماية برجم فتحجل الولي من . احدهما 
ثلثي قيمته فاستهلكها ثم مات السيد فماله ثلث قيمة 
الذي تعجل منه نمال السيد جميع قيمة الذي لم یت جل 
. وثلث . قيمة الذي تججل منه وهو d‏ درهم و CNS‏ 
اربع dle‏ درهم وثلك پاٹ بينهما نصنان وهو مایق 
درهم A,‏ وثلثوی درهما وثلث درهم لكل واحد منهما 
* و ستون درهما و ثلنا درهم فيسعي الذي JES‏ * 
ثلثي قيمته في ثلثه quu,‏ درهما وثلث لن له من 
N‏ سته = درهما e,‏ 8 


E 
x c9 ها مس ذل النصفے وهو نصف‎ by شیا وتکث‎ 
ايدي ورثة الولي ثلثماية‎ d و للمولي مدل ذلكث قصار‎ 
e, غير نصف شية وهو ملا الوصية التي هي الشيء‎ 
ge AS بصف شيء وتزيد‎ N شیثان فتجبر‎ 
یعدل. شيثين ونصفا فالشيه من‎ Ah الشيثين' فيكون‎ 
ie; b di bd ذلكث خمسا+ وهو ماية و عشرون‎ 
* LE 

فان كان أعتقه d‏ مرضه وقيمته ثلثماية درهم SU‏ 
وتث اربعماية درهم وعلیه ديى pho Le‏ و توث 
uel‏ واوسي لرجل بثلث ماله وعلي السید دیں عشرون 
درهما ' فقياس ذلكث ان Ley dex‏ العبد مس ذلك 
شيئًا ونعایته ما بقي من قيمته وهو DU‏ غير شي: 
نمات العبد وترثك اربعماية درهم فیوتي من دلت 
السعاية الئ الولي [سعايته ] وهي RL‏ غير شيء فيبقي 
في ايدي Ej,‏ العبد ماية فرهم وشيء فتفضي من دلت 
آلدیی وهو عشرة دراهم ويبقي تسعون درهما وشيء وأوضي 
من ذلكث ads‏ وهو yt‏ درهما و ثلث شيء ويبقي 
بعد دلث ej‏ ستون درهما وئلثا شی لاہنتیں من 
ode‏ الثلثان اربعون درهما واربعة اتساع شيء , 


ptr 


لانشيين اذا کان العبد مات قبل السید فان كان العبد مات 
بعد السيد جعلت ثلثي قيمته وما سعي فيه العبد الآخر 
بين الاين والبنت للذكر مثل خط G‏ وما بقي من 
بعد COS‏ [من تركة العبد] فهو للذكر دون لانثي لن 
النصف من میراث العبد EI‏ العبد: والتصف Wl‏ لابن 
السید و لیس EM‏ شيء * SA,‏ لو dej gel‏ 
عبد له في مرض موته وا مال له غیرد ثم مات العبد 
قبل السیه * 
فان اعتق الرجل عبدا في مرضه ولا مال له غيرة فان 
العبد: يسعي ني ثلثي قيمته * فان كان السيد قد تعجل 
منه Sb‏ قيمته فأستهلكها السيد ثم مات السيد فان 
العبد يسعي في لشي ما بقي * فان کان قد dies‏ 
dre‏ قيمته كلها فاسهلکها فلا سبیل علي ax!‏ لانه قد 
أذي جمیع ثیمنه * 

فان Goel‏ عبدا لہ في ghe‏ موته mad‏ ثلث ble‏ 
درهم وا مال له غیره ثم مات العبد و تک "T" E‏ 
و تركث بنتا فقیاسه ان جعل وصية العبد شيدًا و يسعي. 
فیما بقي من قیمته وهو RED‏ غير شي: فصار في ید 
لموني السعاية'وهي ثلثماية غير شيء ثم مات العبد و ترك 


٠| 


دراهم من دلکت وصية WAP‏ شی فيبني مايه دزهم 
و عشرة دراهم غير شيء و يصير qe! d‏ ورئة ÄM‏ 
عشرون uei , o‏ من ذاکٹ Ah,‏ وهو ستة 
دراهم وثلثان ز ثلث شيء ويرجع الي exl U‏ من 
ذلكث dU‏ نصف ما بقي وهو Eos‏ دراهم Wy‏ 
وفلف = ورثة الزوج مايه و سنة.عشر 
درهما وثلثان غير ثلث شيء وأوصي من دلت بثلھ وهو 
شيء فيبقي ماية درهم ,= درهما وثلثان غير شيء 
وثلئي شيء da‏ مهلي الرسیتین رفک اربعة اشیاد 
فاجبر ذاک فيكون ماية = درهما u,‏ 
يعذل E‏ اشیاء و Lal‏ شي -فالشي: :الواحد يعدل 
عشرين درهما وعشرة اجزاء 5 
رهي الوصية فاعلم ذلك * s‏ 


باب العتق في الرض * 
- اذا اع الرجل عبدیی له في مرضه و ترك السيد ابنا 
وابنة ثم مات احد العبدین و تکث مالا اکثر من قيمته: 
dl US;‏ فاجعل ثلثي قیمته وما سعي فيه العبد لاخر 
ومیرادث السید منه. بين ااب والبنت للذکر (ie‏ خط 


EE 


- فان كان تزوجھا علي dle‏ درهم و مهرمئلها عشرة دراهم 
واوصي لرجل بثلث ماله فقياس ذلك ان تعطي BM‏ 
مهرها وهو عشرة دراهم فيبقي تسعون درهما ثم تعطي من 
S, CSG‏ الوسي له بالات Lal‏ 
شیثا Qi‏ الفلٹ 'بينهما نصنان لا تاخذ الرأة Uus‏ الا اخذ 
صاحب الثلث مثله فتعطي صاخب الثلث ایضا c‏ 
ثم يزجع الي , الزوج میرائه من AU‏ خمسة دراهم 
و نصف شي؛ء فيبقي في ايدي ورن الزوج خمسة وتسخون" 
الا شیء ونصفا وذلكث de] Jae‏ اشياء فاجبر CS‏ 
بشيء ونصف شی فيبقي خمسة و تسعون يعدل خمسة 
اشیاء و نصف فاجعلها أنصافا فیکون احد عشر نصفا والدراهم 
انصافا فتکون Ble‏ و تسعیی نصنا Jay‏ احد عشر شيا 
فالشيء الواخد یعدل سبعة عشر درهما و ثلثة اجزاء من 
احد عشرمی درهم فهي الوصیة ۶ ۱ 

- فان تزوجها علي ماية درهم و مهر مكلها عشرة دراهم 
ثم ماتت قبل الزوج و تركت عشرة دراهم واوست بفلٹ 
Ve‏ ثم مات الزرج و ترك مایة وعشرين درهما واومي 
ly Je!‏ ماله فقياسه ان تعطي PAP‏ مهرها عشرة: 
دراهم فيبقي في ايدي , الزوچ ماية درهم و عشرة 
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ل المرأة جوز لها بالوسية ثلث جميع ما . ترثك الزوج 
فمثلا و میا شیثان فاجبر A‏ والتسعین والثلث , 
شيء وزده علي الشینین فیکون ثلثة و تسعين درهما bb,‏ 
deos‏ — و لثي شيء فالشي ۶ الواحد من NS‏ فو 
ثلثة ela‏ وهو یعدل BU‏ ائمان الثلثة والتسعین والفلٹ 
وهو خمبة وثلثون درهما * 

فان كانت لجل علي سم وعلي مرأة دی عشرة 
دراهم واصت بثلت مالا فقياس ذلك ان تعطي AM‏ 
عشرة دراهم مهرها ويبقي تسعو لها منه. وصیه . فتجعل 
وصيتها شيا فيبقي تسعون الا شيثًا ويضير في اید AAV‏ 
عشرة دراهم و شيء فنقص من دلت دينها عشر دراهم 
فيبقي لها شيء وارست من ذلك e‏ وهو ثلث شيم 
فيبقي لدا شيء برجع ال الزوج سن ذلكث بالمیراث 
نصفه وهو ثلث شيء فصار في ايدي , الزوج تسعون 
درهما الا Lai‏ شي* و ذلك ملا الوسية التي هي الشيء 
و ذلكث شیثان فاجبر السعين فثلئي شيء , 
الشيسين فیکوں تسعين . درهما يعدل شینین , 
فالشيء من ,| a Ae‏ اثهانه ;,„ ed‏ و ÈN‏ 
ارباع درهم وهي الوصية * 


QA 


سهم فاجعل اسهم ماية و RD‏ و ue‏ فيكو سهام الفریضة 
الفا و تسعماية وائنین .و ثلثین مهما والسهم الواحد یعدل 
مایة pth, A,‏ .و لتکمله QUID.‏ و واحد , من 
code‏ یکون LA‏ و تسعین فتبقي الوصية مايتان: و BY‏ 
S‏ للورثة الف وسبعمایۂ وتسعة و عشرون * 


" حساب الدور . # "E‏ 
باب dm) * GA ded des‏ تزوج Wed‏ 
في مرض موته علي ماية درهم وا مال له غیرها ومهر Vae‏ 
عشرة دراهم ثم ماتت . المرأة واوسنت U‏ ,,% .ثم 
ماث الزوج فقياسه ان ترفع من AW‏ ما يصم لها من 
الجر وهو عشرة دراهم ويبقي. تسعون درهما لها منه وصیة 
Die‏ ومیها شیٹا من دلکث فيبقي تسعون درهما غير 
شيء نصاز في. يدها عشرة دراهم .وشيء وأوصت Cady‏ 
مالها وهو ثلثه. دراهم. و ثلث درهم وثلث شيء فيبقي 
.* دراهم QUU,‏ وثلنا شيء فیرجنع qj!‏ الزوج من 
Nd‏ میزالہ النصف وهو AU‏ دراهم: CL,‏ درهم A,‏ 
شيد فيصير في ايدي ورئة الزوج BU‏ = درهها 
وثلث درهم الا ثلثي شي وهو ملا وصية HMI‏ وهو „ 


qv 


فتمم مالك وهو ان تزید علي السهام ثلثة اخماسها فيكو 
ماا يعدل سبعة انهم و خمس مهم قالمهم الواحد خم 
ouis‏ الال ستة و ٹلئیں والنصیب خمسة والوصية 
و احدة * ۱ 

فان e$‏ امه و امرأته. و اربع اخوات واوسي لرجل 
بتكملة النصف بنصیب امرأتہ واخته لا سبعي ما يبقي 
من الثلث بعد ALG!‏ فقیاس ذلث انكف اذا طرحت 
pial‏ مس N‏ عليكث سدس وذلكك ما استدني 
وهو نصيب AM‏ , وهو خمسة اسهم فالذي يبقي 
من الدلث خمسة اسهم آلا سدس الال والسبعان اللذان 
استثناجما سبعا خمسة اسهم ال سبعي سدس مال فيكون 
معكث ستة اسهم وثللة اسباع مهم الا سدس مال وسبعي 
سدس مال فشزيد علي a CAS‏ مال e‏ 
تسعة عشر جزدا می e‏ واربعیں hi‏ مال Es,‏ 
اسهم و ثلثة اسباع سهم يعدل ED‏ عشر سهما الق مھا 
هذه السهام فيبقي تسعة عشر جزءا Jam‏ سنة اسهم واربعة 
اسباع سهم فتتم مالک وهو ان تزید عليه ضعفه وارنعة 
اجزاء من تسعة عشر جزءا فیکوں معث مال يعدل اربعة 
عشر سهها و سبعين hi‏ من مايه uelis db,‏ جزءا من 

0 


11 


فاطرح منه ثلثه لا سهمين وزد علي ما بقي معكث ربعه 
Y‏ سهما فیکون معكث خمسة اسداس مال وسهم: و نصف 
سهم یعدل BD‏ عشر مهما الق من lll‏ عشرالسهم مهما 
و نصف سهم فيبقي أحد عشر مهما و نصف پعدل خمسة 
اسداس مال فكمل مالک وهو ان تزید علي السهام 
خمسها فيكون مالا يعدل RD‏ عشر سهما واربعة اخماس 
فاجعل اللهم ..خمسة فيكون الال تسعة وستين والوصية 
اربعة اسهم * 

رجل مات وتک ابنا و خمس بنات واوصي لرجل 
بتكملة الغمس والسدس بنصیب لابن الا ربع ما يبقي 
من الثلث بعد التكملة فغذ ثلث مال HE‏ خمس 
QU‏ وسدسه [منه] الا سهمين فيبقي مع سهمان الا 
اربعة اجزاء من ماية و عشرین جز! من مال ثم زد 
عليه الاستثناء وهو نصف سهم الا Mise‏ فيبتي معكث سهمان 
ونصف I L=‏ من مایق و عشرين Vie‏ من 
مال فزد عليه ثلثي الال فيكون خمبة وسبعين We‏ 
من dle‏ وعشریں Vom‏ من مال وسهمين ونصفا dom‏ 
سبعة اسهم فالق سمهين ونصفا من سبعة فيبقي مع 
خمسة وسبعون من ماية و عشرين يعدل اربعة اسهم و نصفا 


ta 
.ان تزید علي ما مع‎ gay اخماس مال فتقم مالک‎ 
فیکون معكث مال یعدل سبعة عشر‎ Wee. من السهام‎ 
فيكون الال انين‎ BE مهما و ثلث سهم فاجعل السهم‎ 
, والوصية % سبعة‎ RD و خمسین والسهم‎ 
* A. 
فان كانت الفريضة علي حالها وارصت لزجل بتکملة‎ 
خمس الال بنصيب لاام وللخر بسدس ما يبقي من‎ 
مالا فالق منه خمسة الا سهمين‎ da) عشر‎ ÈN امال فالسهام‎ 
CS, ثم التق .سدس ما بقي معکت غيبقي ثلثا مال ومهم‎ 
عشر مهما فالق مهما و ثلثي هم من‎ RD سهم ۔یعدل‎ 
, مال يعدل احد عشر مهما‎ Wb ثلثة عشر مهما غيبقي‎ 
غتقم مالكث وهو ان تزيد علي السهام نصنها فیکون معکت‎ 
خمسة وثمانين‎ QUE مال يعدل سبعة عشر مهما فاجعل‎ 
عشر وبقي‎ A والسهم عمة والوصية الولی سبعة والثانية‎ 
kd) وستون سهما‎ TF 
فان كانت الفريضة عل حالها واوست لرجل بتكملة ثلث‎ 
للال بنصیب الم الا تكملة ربع ما يبتي من الال .بعد‎ 
عشر سهما فخذ مالا‎ b بت فالسهام‎ eee A 


۹۴ 


, الغمس ببنصیب ابنة فاجاز ذلك الورثة ناتم 
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الفريضة فتخذها من A‏ عشر ثم خذ مالا فالق من 
الا SL‏ اسهم. نصیب الزوج ثم الق ربعه السهمین . نصیب 
الم. ثم الق خمسه الا Lage‏ نصيب البنت. فيبقي. امال 
8D‏ عشر Myr‏ من ستیی جزنا و ستة اسهم W. J‏ 
عشر سهما فالق الستة من BU‏ عشر مھما فيبقي EL‏ 
عشر جزءا من ستین جزدا من مال Jay‏ سبعذ. اسهم 
نکتل مالک وهو ان تضرب السبعة السهم في اربعة 
و ثمانية اجزاء من. BD‏ عشر فیکون. معكث dae She‏ 
e, que‏ سهما واربعة ہو ےد جس سی الال 
اربعماية و عشربی * 

کی علي حاها واوست لرجل. بتكملة 
رہم الال. بنصیب الم. p‏ بنکملة: خمی. ما يبقي 
سی الال بعد mi‏ الول بنصیب , بنمت. فاقم ele:‏ 
الفريضة فتخذها مى ثلثف عشر ثم خذ مالا قالق منه 
ربعه الا سهمیی ثم الق خمس ما بقي معكث .من الال 
ألا سهما ثم انظر ما بقي من الال بعد السهام. فخذ CHS‏ 
dil‏ اخماس مال و سهمیی و RD‏ اخماس. سهم dos)‏ 
AD‏ عشر سهما. فالق مهمين و RU‏ .اخماس سهم. من ab‏ 
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باب التكقلة & 
ام ماتت و GY EG‏ بئات و امها و زوجها 
واوصت لرجل بتكقلة خمس الال بصیب بدت ولاخر ‏ 
بتكملة ربع JU‏ بنصیب الم فقياس ذلك ان تقيم سهام 
الفريضة فيكون BU‏ عشر سهما فتاخذ مالا فتلقي منه خمسه 
Y‏ سهما نصيب بدت وهي الوصية الولي ثم تلقي منه 
ايضا ربعه الا سهمین نصیب لام وهي الوصیة الثائیة فيبقي 
احد عشر r‏ من عشریں H‏ من مال Au,‏ 
يعدل AB‏ عشر مهما فالق من الثلثة عشر السهم D‏ اسهم 
بدلثة اسهم فيبقي معكث احد عشر Me‏ من عشربن من 
مال يعدل ELS‏ اسهم فکمل مالک وهو ان تزید علي 
العشرة السهم تسعة اجزاء من احد عشر جزءا منها فیکونں 
معكك مال يعدل Gilt‏ عشر سهما وجزوین من احد 
عشر جزدا من مهم فاجعل السهم احد عشر فيكون JU‏ 
مایتیں والسهم احد عشر والوصية الويي تسعة وغشرون 

والثانية Gilt‏ وعشروی * ۱ 
فان كانت الفريضة علي We‏ واوست Ja)‏ . 
الثلث بنصيب الزوج واخر بتكقلة الربع بنصيب الم 
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سهما من مایتبن واربعین سهما من مال واربعة اخماس 
نصیب و درهم ied,‏ اخماس درهم فخذ الثلث وهو 
ثمانون فالق منه ائني عشر واربعة اخماس نصیب و درهما 
واربعة اخماس درهم ثم الق ربع ما بقي معكث ودرهما 
فيبقي معکث من الثاث احد وخمسون BEM‏ اخماس 
نصیب Wy‏ درهمین وسبعة r‏ من عشرين Vr‏ من 
درهم ثم الق من ذلك QUE ue‏ وهو d‏ فيبقي احف 
و عشرون. الا SU‏ اخماس = Wy‏ درهمین و سبعة 
اجزاء من عشریں i‏ من درهم و UD‏ الال يعدل همانية 
انصبا فاجبر ذلكث ہما نقص , الثمانية الانصبا 
فیکون معكث Ble‏ واحد وٹمانوں سهما من مال يعدل 
dil?‏ انصبا AD,‏ اخماس نصيب و درهمين و سبعة اجزاء 
من عشربن جزدا من درهم Jac,‏ مالك ونلک أن 
تزيد علي ما معث تسعة وخمسين من ماية و واحد 
وثمانين فيكون النصیب ثلثماية و ائنییی و ستين والدرهم 
FE‏ 
و خمسین Vgl,‏ من الربع الف ومايتان واربعه ومن 
الثلث اربعماية و تسعة وتسعون والثمن ستماية وسبعة 
وخمسوں * 
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واربعة اخماس. نصیب فيبقي LaL‏ غير اربعة اخماس 
نصیب۔ فتلق aa)‏ ذل ایضا للوصية و درهما فيبقي مع 
مهمان E,‏ ارباع مهم AN‏ اخماس نصيب ثم الق 
مى الال وهو ثلثة فيبقي علیث بعد الشلث ربع سهم و ثلقة 
اخماس نصيب فارجع الي الثلثين وهما ستة عشر فالق 
من ذلكث ربع واحد و ثلثة اخماس نصيسبه فيبقي من الال 
خمسة عشر سهما وثلثة ارباع مهم غير ثلثه اخماس نصیب 
J.‏ انصبا] فاجبر دلکت. بثلثة اخماس نصیب 
وزدها علي اانصبا وهي همانية فيكو خمسة عشر سهما 
و ثلثة ارباع سهم یعدل ثمانية انصبا و ثلثة. اخحماس نصيب 
فاقسم ذلكث عليه فماء بلغ فهو القسم وهو النصیب والمال 
اربعة و عشرون. و.يكون لكل بنمت سهم و ماية. وثلثه واربعوں 
جا من ماية H eg‏ من سهم + فان 
اردت. ان تخر الهام. u E‏ ربع مال فالق 
منه نصيبا فيبقي ربع مال ألا نصيبا ثم الق منه درهما 
ثم..الق خمس ما بقي من الربع وهو خمس ربع مال 
الا خمس نصیب My‏ خمس درهم ور الق درهما انيا 
فیبقی اربعة اخماس الربع: الا اربعة اخماس = وال 
درهما و اربعة اخماس درجم فالوسية من الربح أثني عشر 
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ودرهما وثلثي درهم فکمل مالف ol,‏ تنزید علي 
الربعة اانصبا و الغمسة السداس و الدرهم وثلثی الدرهم 
جزنا من سبعة عشر e‏ نصیب و درهما , 
عشر جزءا من سبعة عشر جزءا من درهم فاجعل التصیب 
. عشر سهما و الدرهم سبعة عشر فیکون الال ماب 
وسبعة عشر وان اردت أن تخرے الدرهم lester‏ فاعمل به 
كما و صفت لٹ أن شاء الله تعالي * 

بست وبدرهم واخر عمس ما بقي من الربع و بدرهم 
ولاخر بربع ما بقي من الثلث بعد pus y AS ONS‏ 
ولخر Quy‏ جمیع الال فاجاز ذلك الورثة غقياسه علي 
ان خزج الدراهم صعاحا وهو في هذا الوجه أحسن ہو 
أن تاخذ ربع مال و تسميه [فاجعله ] .& والمال .اربعة 
و عشرين فالق من الربع نصيبا فيبقي .منتة فير نصیب 
ثم الق درهما فيبتي خمسة غير نصيب فالق خمس 
ما يبقي فيبقي اربعة غير اربعة اخماس نصيب ثم الق 
درهما آخر فيبقي معكث BY‏ غير اربعة انعماس نصيب 
ax‏ علمت أن الوصية من الربع BY‏ واربعة اخماس 
نصيب ثم ارجع الى الثلث وهو ممانیة فالق منه * 
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قما بلغ فهو القسم وهو النصیب وهو ثلثة و جزء من احد 
عشر من درهم والثلث سبعة ونصف * 

فان CF‏ اربعة بنين واوصي لرجل ,هثل نصیب احد 
بيه الا ربع ما يبقي e‏ النصيب و بدرهم 
ولاخر بكلث ما يبقي من الثلث و بدرهم فان الوصية من 
coda‏ فخذ ثلث مال فالق منه نصیبا فييقي ثلث ال 
نصیبا ثم زد علي ما معكث ربعه فيكون ثلثا و ربع ثلث 
ألا نصيبا وربع نصيب والق درهما فيبقي ثلث وربع 
ثلث الا درهما والا نصيبا وربع نصيب ثم الق ثلث ما 
يبقي معكث من الوسية الثانية فيبقي معكث من الثلث 
خمسة اسهم من ستة امهم من ثلث مال الا Lal‏ درهم 
ولا خمسة اسداس نصیب ثم الق درهما اخر فيبقي 
معكث L=‏ من شمانية عشرسهما من مال للا 
درهما و ثلثي ' درهم M,‏ خمسة اسداس نصیب فزد علي 
ذلك ثلثي الال فيكون معكث سبعة عشرسهما من IU‏ 
عشر سهما من مال الا درهما QU,‏ درهم و الا Las‏ 
اسداس نصيب يعدل de‏ انصبا فاجبر ذلك جا نقص 
:وزد مثله علي الانصبا فیکون = عشر مهما من مانية 
عشر من مال يعدل اربعة انصبا و خمسة . اسداس نصیب 


N 
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خمسة انصبا فاجبر CNY‏ بنصف نصیب و بدرهم , 
ely‏ درهم وزدها علي الانصبا فیکوں معکت خمسة اسداس 
مال Quas‏ خمسة انصبا . و نصف Co‏ و درهما , 
ارباع درهم نکمل مالک وهو ان تزید علي الانصبا والدرهم 
Ku,‏ الرباع te‏ خمسها فيكو معكث مال یعدل ستة 
انصبا و ثلثة اخماس نصیب و درهمین و عشر درهم 
فاجعل النصيب عشرة و الدرهم عشرة فیکون الال Ame‏ 
uale,‏ سهما ٭ وان اردت ان تخرج الدرهم درهما 
. فخذ الثلث فاطرح منه نصیبا فيكون ثلثا الا نصیبا 
واجعل الثلث سبعة و نصفا ثم الق ثلث ما معكث وهو 
ثلث الثلث فيبقي معكث WS‏ الثلث الا QS‏ نصیب 
وهو خمسة دراهم الا ثلثي نصيب فالق واحدا بالدرهم 
فيبقي معک اربعة alo‏ الا ثلثي نصیب ثم الق ربج 
ما معكث وهو نهم الا سدس نصیب والق مهما بالدرهم 
فيبقي مع مهمان الا نصف نصيب فزد ذلك علي ثلثي 
ا مال وهو خمسة عشر فيكون سبعة jue‏ الا نصف نصيب 
jus‏ خمسة انصبا فاجير CAS‏ بنصف نصیب وزده علي 
الغمسة فيكون سبعة عشرمهما Jan‏ خمسة انصبا و نصفا 
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و کرهما و جزء! من احد عشر من درھم ٭ فان اردت 
ای تخرج الدرهم % تکمل . اطرح 
من الاحذ عشر واحدا بالدرهم وافسم العشرة الباقية علي 
لانصبا اربعة انصبا وهي اربعة و ثلث ارباع نصیب فیکون 
القسم e‏ جزءا من تسعة عشر اجزاء من درهم فاجعل 
امال اثني عشر والتصيب مهمین و جزژین من تسعة عشر 
جزنا وان اردت ان تخرج النصیب صعبعا فحتم مالک 
h‏ فيكون الدرهم احد عشرمی الال * 

فان ترك خمسة بنین واوسي لرجل .هثل نصیب qaom!‏ 
وبداث ماييفي سن Sell‏ و بدرهم و بربع ما يبقي 
بعد ذلكث من الثلث و بدرهم AE)‏ ثلثا فالق منه نصیبا 
فيبقي ثلث لا نصیبا ثم الق ما يبقي K.‏ وهو ثلث 
الثلث آلا ثلث نصيب ثم الق ,مما يبقي درهما فيبقي 
معكث ثلثا الفلث الا ثلثي = ولا درهما ثم الق مما 
معث ربعه وهو سهم من ستة gal‏ من الثلث الا سدس 
نصیب و الا ربع درهم ثم الق درهما اخر ييقي معت 
نمف الثلث الا نصف = و الا درهما و BY‏ ارباع 
درهم نزد علي ¿si‏ ثلثي الال فیکون خمسة اسداس 
مال الا نصف نصیب Ny‏ درهما dy‏ ارباع درهم dox)‏ 
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تسعة واربعين والوصية من الربع عشرة Au,‏ من 
النصيب الثاني ستة فافهم ذلك * 


باب الوصية بالدرهم * 


رجل مات و ترك اربعة بنين واوصي لرجل dig‏ نصیب 
احدهم و بربع ما بقي من الثلث و بدرهم فقياس 
cá‏ ان dat‏ ثلث مال فتلقي منه نصيبا فيبقي 
ثلث إلا نصيبا ثم تلقي D‏ وهو ربع 
ثلث الا ربع نصيب و تلقي ایضا درهما فيبقي معکت 
alt‏ ارباع ثلث مال وهو ربع امال n‏ ارباع نصيب 
ولا درهما نتزید فلت علي ثلثي الال فيكون معكث 
احد عشر جزنا من اثني عشر من مال الا ثللة ارباع 
= ولا درهما يعدل اربعة انصبا فاجبر CAS‏ . 
ارباع نصیب و بدرهم فيكون احد عشر er‏ 
عشر من مال يعدل اربعه انصبا و ثلثة ارباع eme‏ 
ودرهما فكمّل مالكث وهو ان تزيد علي الانصبا والدرهم 
جزءا من احد عشر جزءا منها فیکوں معكث مال يعدل 
خمسة أنصبا و جزوين من احد عشر جزنا می نصيب 
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والنصيب الخر نان قياسه ان تلقي من ربع مال نصیبا 
الربع وهو نصف عشر الال الا خمس oce‏ ثم tu)‏ 
الي الكلث فتلقي منه نصف عشر الال و اربعة اخماس 
نصیب ونصیبا اخر فيبقی ثلث الا لصف عثر Ju!‏ وال 
نصیبا واربعة اخماس نصیب Y‏ علي ذلكث ربع ما 
يبقي وهو الذي استثناه فاجعل الثلث تمانين فاذا رنعت 
= !لال بقي منه ASE‏ وستون الا نصیبا و اربعة 
اخماس نصیب نزد علي CII‏ ربعه وهو سبعة عشر مهما 
الا ربع ما تنقصس من اانصبا فیکون ذلك خمسة ولیانین 
لا نصیبیں وربع = دلت علي ثلثي JU‏ وهو 
N= dle‏ مال و سدس شمن مال الا 
= يعدل ستة انصبا فاجبر ذلكث ہما نقص (Ra‏ 
وزده علي ea‏ فيكوى مالا وسدس ھن مال Zile Jan‏ 
Gal.‏ وربع نصیب فاردد ذلك الي مال واحد وهو أن 
تنقص من bal‏ جزءا می تسعة واربعیی جزدا من 
جمیعها فیکون مال يعدل iale‏ انصبا واربعة اجزاء من 
We. cei ly tnd‏ :من اة 56 
و اربعین فیکوی الال ثلثماية. و ستة و تسعیی و النصیب 
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تاذ ایضا ربع مال ای به فا یی کے ر 
مال غير نصيب ثم تلقي ثلث ما يبقي من الربع فيبقي 
ٹلٹا ربع الا ثلثي نصیب فتزيد ذلكث علي ما يبقي من 
الثلث فیکون ذلكث ستة و عشریں جزنا من ستیں Ver‏ 
من مال غير نصيب Liles‏ و عشریں lr‏ من نتین 
U‏ نصيب ثم زد علي .ذل ما بقي من الال بعد 
اخذک منه الثلث والربع وهو ربع و سدس فيكون ذلكث 
سبعة عشر جزدا من عشرينى Mm‏ من مال يعدل سبعة 
انصبا و سبعة اجزاء من خمسة عشر جزءأ من نصیب _ 
فتقم مالک وهو ان تزید علي ما معکث من الانصبا Al‏ 
اجزاء من سبعة عشر b‏ فيكونى معكث مال يعدل = 
انصبا و dle‏ و عشریں جزءا من ماي وثلثة و خمسين جزءا 
من نصیب فاجعل النصیب ماية و D‏ و خمسين فيكون 
ا مال الفا و ثلثمایة واربعة واربعين والوسية من الثلث بعد 
النصيب تسعة و خمسون والوسية من الربع بعد النصيب 
احد و ستو 16 ۱ 

فان تک ستة ue)‏ واوسی Uie de)‏ نصیب أبن 
وبخمس ما يبقي من الربع و لرجل اخر هثل نصیب 
ابن آخر لا ربع ما يبقي من الثلث. بعد الوصيتين الوليين 
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وخمس نصیب ثم تلفي من ذلك نصیب بنت آخري فيبقي 
ثلث و خمس ثلث الا نصیبیں وخمس نصیب ثم تزید علي 
ذلك ما استشني فيكون . I,‏ اخماس ثلث الا نصيبين 
واربعة عشر جزءا من خمسة عشر جزءا من نصیب ثم نلقي من 
اک نصف سدس جميع الال فيبقي سبعة و عشرون جزدا 
من ستين من مال الا ما ينقص من الانصبا فزد علي ذل 
ثلثي الال و اجبره بها نقص من الانصبا وزدها علي الانصبا 
فيكون Chee‏ مال و سبعة اجزاء من M‏ 
يعدل ثمانية أنصبا و اربعه عشر e‏ من خمسة عشر جزنا 
من نصیب فارده MMS‏ مال واحد وهو آن تنقص متا 
معكث سبعة اجزاء من سبعة و ستین منه فیکون النصیب 
مایتیں و واحدا و يصير الال كله الفا و ستماية و ثمانية „ 
. فان كانت الفريضة علي حالها واومي بمثل نصیب بدت 
٠‏ وخمس ما يبقي من الثلث بعد النصیب و بمثل نصیب 
ببسب آخري و بثلث ما يبقي من الربع بعد نصیب واحد 
نقیاس ذلکت ان الوصیتیں من الربع ومن الثلث فتاخذ 
ثلث مال فتلقي منه نصيبا فيبقي ثلث مال الا نصیبا ثم 
تلقي خمس ما يبقي وهو خمس ثلث اا خمس نصیب 
فيبقي اربعة اخماس ثلث الا اربعة اخماس نصیب ثم 
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تسعة اجزاه من تسعة و خمسین جزنا فيبقي مال یعدل 
ثمانية BD, bail‏ وعشرينى جزءا من تسعة و خمسین 
جزءا من نصیب فالنصیب تسعة و خهسون جزء! و تکون 
مهام الفريضة اربعماية و خمسة وتسعین سهما "والغمسان 
من ذل مايه وثمانية وتسعون سهما فارفع من دلت 
التصيبين ماية و ثمانية عشر مهما يبقي ثمانون سهما ترفع 
منه المستثني وهو ربع الثمانیں و خمسها ستة و ثلثون 
سهما فيبقي للموصي له ui‏ وثمانوں مهما ترفعها من 
سهام الفريضة وهي اربعماية و خمسة و تسعون مهما فيبقي 
اربعماية وثلثة = بين سبعة انصبا لکل بنت تسعة 
و خمسون ولابن مثل ذا * 

فان ترك أبنينى وابنتیں وأوصي لرجل A‏ 
بنت آلا حمس ما يبتي من الثلث بعد النصيب Jb‏ 
Jie‏ نصیب بنت اخري الا ثلث ما يبتي من الثلث 
بعد CA‏ كله واوسي لرجل اخر بنصف سدس جمیع 
امال فان هذه الرسایا كلها من LUM‏ فتاخذ ثلث مال 
فتلقي منه نصیب بنت فيبقي ثلث مال الا نصيبا 
ثم تزيد علي ذلكث ما استشني وهو خمس الئلٹ الا 
خمس نصيب فيكون ذلكث ثلثا وخمس ثلث الا نضيبا 
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وجمے و خمسين والغسان من ذلك A‏ وائنان 
ثم ارنع التصیب من ذلكث وهو ائنان وئمانوں فيبقي 
مایتان وعشرون ثم ارنح من ذلك الربع والغمس تسعة 
وتسعين مهما فتبقي ماية وأحد وعشرون فزد عليها ثلثة 
أخماس الال وهو اربعمایة وثلثة و خمسون فیکوں خمسمایة 
واربعة وسبعين بين سيعة اسهم لكل سهم O‏ وئینوی وهو 
نصیب البنت وللابی ضعف NG‏ * 

فان كانت الفريضة علي حالها واوصي Je)‏ بمثل نصيب 
لابن الا ربع وخمس ما يبقي من الغمسين بعد النصيب 
Lad‏ من الغمسین ترفع من ذلكث نصیبین لن لابن 
سهمين فيبقي خمسا مال اا نصببیں وزد ما استكنا عليه 
وهو ربع الخمسين وخمسها الا تسعة اعشار نصیب فيكون 
خمس مال وتسعة اعثار الغمس الا نصیبین وتسعة 
اعثار نصيب فنك علي ذلكث BE‏ اخماس الال فيكون 
ملا وتسعة اعشار خمس مال الا نصيبين وتسعة اعشار 
نصیب يعدل سبعة انصبا فاجبر CNS‏ بنصیبین و تسعة 
اعشار نصيب وزدها علي الانصبا فیکوں معكث مال و تسعة 
اعشار حمس مال يعدل تسعة انصما و تسعة اعشار نصيب 
asl‏ ذلك الي مال واحد وهو أن تنقص مما معكث 
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بين سبعة اسهم لكل سهم Ble‏ وثمانية و ثمانون U‏ وهو 

نصيب البنت و لابن ضعف CSS‏ * 
بمثل نصیب البنت و اخر بربع و خمس ما يبقي من 
الغمسين بعد النصيب فقياس ذلك أن الوصية من 
الغمسين فتاخذ خمسي مال فتلقي منه النصيب فيبقي 
خمسا مال الا نصيبا ثم تلقي منه ربع وخمس ما يبقي 
وهو تسعة اجزاء من عشرین e‏ الا مثل 
ذلك من النصيب فيبقى خمس و عشر الغمس الا احد 
مشر جزءا من عشریں جزءا من نصيب فزد عليه b‏ 
مال الا احد عشر جزءا من عشرين جزءا مى نصيب يعدل 
شبعة انصبا فاجبر دلكث باحد عشر جزءا من عشرين lm‏ 
من نصیب وزدها علي السبعة فیکون ذلكث يعدل = 
انصبا واحد عشر Myr‏ من عشربی جزدا می نصیب فتمم 
مالك وهو ان تزيد علي كل ما معكث تسعة اجزاء می _ 
احد واربعین جزنا فیکون معكث مال Jan‏ تسعة انصبا 
وسبعة عشر جزءا من ue)‏ ومانیی جزا من نصیب 
فاجعل النصيب أثنين وٹمائیں جزء! فیکون السهام سبعماية 
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تصیب أبنة فا منه الوسیة الآخري وهي CLA‏ وسدسه 
فيبقي سبع واربعة اجزاء من خمسة عشر جزها من سبع 
آلا تسعة عشر جزہا من لئیں Myr‏ من نصیب فز علي 
فلك Lac‏ اسباع امال الباقية فيكون ستة اسباع مال 
واربعة اجزاء من خمسة عشر من سبع الال الا تسعة عشر 
kja‏ من h b‏ من نصیب یعدل سبعة انصبا فاجبرها 
بتسعة عشر جزءا وزدها علي السبعة اانصبا فیکون سته اسباع 
مال واربعه اجزاء من خمسة عشر جزءا من سبع مال 
یعدل سبعة انصبا وتسعة. عشر Myr‏ من ثلثبن جزدا من 
نصیب فکمّل مالف وهو ان تزيد على کل ما معت 
احد عشر جزنا من اربعة و . جزءا فیکون معکث 
مال بعدل EX‏ انصبا وتسعة و تسعیں . من ماية 
وثمانية وثمانیں hh‏ من نصیب فاجعل الال كله الفا 
و ستماية , ماية و ثمانية انين ثم خذ سبعي 
QUI‏ وهز اربعماية و ثمانية وخمسون فاطرح منه النصيب 
وهز Al.‏ وثهانية ومانون ويبقي مایتان وسبعون فاطرح 
خمس CSS‏ و سدسه تسعة و تسعین lego‏ فيبقي ماية 
وأحد وسبعون U‏ فد عليه خمسة اسباع المال وهو الف 
وماية و خمسة واربعون فيكو الفا A,‏ وستة عشرسهما 
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ثم اردد اليه »۱ استثني وهو خمس الثلث ال حمس نصبب 
فيكون WY‏ و حمس ثلث وذلكث خمسان الإ نصيبا و خمس 
ca‏ ثم زد دلت علي ثلثي ا مال فيكون مالا ز خمس 
ثلث مال للا نصيبا و خمس نصيب Jan‏ اربعة انصبا 
فاجبر الال بنصيب وخمس نصيب وزده علي * 
اانصبا فيكون مالا وخمس ثلث مال یعدل خمسة انصيا 
و خمس نصیب فاردد دلت الي مال واحد وهو أن 
تنقص مما معكث نصف ینہ وهو جز من Ba‏ عشر 
فيصير معت مال يعدل اربعة انصبا و سبعة الما نصیب 
فاجعل الال تسعة ولئين BU Qu‏ عشر والتصیب 
ثمانية فيبقي من coil‏ خمسة خمسها واحد فزد عليه 
الواحد الذي استثناه من الوصیة فتبقي الوصية . 
ويبقي من Eo EM‏ فزد عليها .ثلثي الال وهو ستة 
و عشرون مهما فيكون اثنين وثلئیں علي اربعة بنیں لكل 
ابن ثمانية * 

فان تركث BY‏ بنين وبنتا واوصي de)‏ من سبعي 
ماله هثل نصیب ابنته ولاخر خمس وسدس ما يبقي 
من السبعين فالوصية. في هذا الوجه من سبعي الال فخذ 
سبعي الال فاطرح منه نصیب أبنق فيبقي سبعا مال الا 
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امال في هذا النوع وقياسه ان تاخذ ثلث مال فتلقي 
منه النصیب فیبقی ثلث مال ال نصیبا ثم تنقص منه 
ربع ما يبقي من الثلث وهو ربع ثلث الا ربع نصیب 
فيبقي ربع مال. الا eb‏ ارباع نصيب فرد عليه ثلثي JU‏ 
فیکوں احد عشر جزنا من أثني عشر جزء! من مال الا 
نله ارباع نصيب Joy‏ اربعة انصبا . فاجبر. دل . 
ارباع نصیب فکمل مالف وهو ان تزيد علي الربعة 
الانصبا والثلثة اثرباع جزنا من احد عشر فیکون : ذلت 
خمسة bal‏ وجزویں من احد عشر من نصیب یعدل 
مالا xU‏ النصیب sol‏ عشر و الال سبعة و خمسین 
AA,‏ تسعة عشر ترفع CDS‏ النصيب احد عشر فيبقي 
منه ثمانية للموصي له بالربع QU.‏ ويبقي ستة مردودة علي 
uada‏ وهما ثمانية وئلثون فيكون اربعة واربعین بين اربعة 
بنین كل أبن del‏ عشر مهما ٭ 

فان ٹرٹ اربعة بنین واوصي لرجل بمثل نصیب أبن 
VS Aa cual‏ واطرح منه نصیبا فيبقي ثلث الا نصیبا 
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A. pel نتجمل‎ pea , l مس‎ r 
و تسعه اجزاء‎ A و تسعة اجزاء وتضرب الثللة عشر ف‎ 
و تنزید علي ذلكث ثمانين جزءا فيكو الفا واربعماية و سبعة‎ 
* و تسعين و نصیب الزوج ثلكماية و سبعة و عشرون‎ 

فان ترك اختين , واوسي de‏ . 
اخت الا نس ما يبقي من المال بعد الوسیة. فقياس. CS‏ 
أن تقوم الفريصة من ائني عشر مهما لكل ات ثلث ما 
يبقي من امال بعد الوصية فهذا مال الا Lay‏ فانت تغلم 
أن تمن ما يبتي مع الوصية: يعدل نصيب اخست * 
ما يقي هو می مال الا ٹس th ky‏ مال لا uu‏ 
وصية مع hey‏ يعدل نصيب اخت و فلکت ثمن مال 
و سبعة اما وصية بل كله zit Jam‏ ائمان مال e,‏ 
وصايا و خمسة H‏ وصية فاطرح من الال ثلثة £u)‏ 
فيبقي خمسة QU GU‏ تعدل ثلثه وصايا وخمبة o‏ 
وصية فالمال كله يعدل خمس وصايا واربعة. اخماس وصية 
فا مال تسعة وعشرون والوصیة خمسة والنصیب RIUS‏ * 

dy‏ وجه اخر من الوصايا رجل مات و ترکث أربعة 
بنين P‏ لرجل بمفل نصیب احد -بنيه ولخر بربع 
ما يبقي من الثلث فاعلم ان الوسیة انما هي من ثلث 
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احد uy‏ منها وهي مایة واربعة واربعون جزنا فیکون 
CAD .‏ ستماية واربعی فالق ثمنها lates‏ ماية واربعة 
واربعین ومثل نصیب الزوج وهو BY‏ و تسعون فيبقي 
اربعماية BY,‏ للزوج من ذلكث BE‏ وتسعون QUE ply‏ 
وستون ولكل بنت ماية واربعة وعشرون * 

فان كانت الفريضة علي حالها واوست dej‏ * 
نصیب الزوج الا تسع وعشر ما يبقي من الال بعد 
النصيب فقياس ذلك ان تقيم مهام الفريضة فتخذها من 
a‏ عشر مهما والوصية من جميع امال BB‏ اسهم فيبقي 
مال ال ثلث اسهم ثم استشني تسح وعشر ما يبقي من الال 
فهو تسع مال وعشرہ الا تسع RD‏ اسهم و عشرها وذلكث 
تسعة عشر جزها من d‏ جزءا من مهم فیکوں CA‏ مالا 
وتسعا وعشرا الا ثلثة اسهم وتسعة عشر جزءا من ثلثين 
من. سهم يعدل RD‏ عشر Lage‏ فاجبر مالک بكلثة اسهم 
, عشر جزءا من مهم فزده علي BIN‏ عشر Mie‏ 
فیکون مالا و تسعا و عشرا يعدل. ستة عشر سهما و تسعة 
مشر جزءا من he ue‏ من مهم فك دلت الي مال 
واحد وهو ان تنقص.من ذلكث تسعة h‏ من ماية 
و تسعة اجزاء فيبقي مال يعدل. RD‏ عشر مهما و نمانس 
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ثلثة عشر مهما للام من CAS‏ سهمان وانت. تعلم أن 
الوصية سهمان وتسع جمیع الال فيبقي منه ثمانية اتساع 
امال الا سهمين بين الورئة فتتم مالک وتمامه ان تجعل 
الهمانیة لاتساع الا سهمين BD‏ عشر مهما فحزید علي CNS‏ 
سهمین فیکون خمسة عشر Lage‏ يعدل ثمانية اتساع مال 
ثم تزيد علي ذلكث. ثمنه وعلي خمسة عشر led‏ وهو سهم 
وسبعة آئمان سهم لصاحب التسع من ذلك التسع وهو 
سهم وسبعة .أثمان مهم وللاخر الموصي لہ بمٹل نصیب الام 
. مهمان فيبقي RD‏ عشر مهما بين الورثة علي مهامهم وتصم 
سن ماية و خمسة وثلئیں سهما * ۱ 

فان اوست بمثل نصيب الزوج وبثمن الال. و عشرة 
ples pil‏ الفريضة فتکون a‏ مهما ثم زد Uie Velo‏ 
نصیب. الزوج وهو BY‏ فیکؤں ستة عشر ودلکت.ما بقي 
من الال بعد الثمن والعشز وهو تسعة اجزاء من أربعين 
سهما والذي يبقي من الال بعد الثمن والعشر أحد وثلثون 
Vie‏ من اربعین جزءا من مال وهو يعدل ستة عشر مهما 
نکمل مالک وهو أن تزيد علية تسعة اجزاء من احد 
h ;‏ فاضرب ستة عشر في احد , منها فیکون 
EMS‏ اربعماية وستة وتسعين فزد علیها . من 
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نصيب - ابن eU,‏ ما بقي من الثلث ia)‏ ثللا c‏ 
منه de!‏ اسباع. نصیب ابن فيبقي ثلث مال لا "ربعة 
انباع نصیب ابن ثم الق ثلث ما بقي. من الثلث وهو 
تسع مال لا سبع نصيب وثلث سبع نصيب qi‏ 
تسع مال الا سبعي لصيب و ثلثي سبع نصيب فزد ذلکث 
N.‏ الال فیکوی ثمانية اتساع مال "ألا سبعي نصيب 
وثلثى سبع لصيب و دا ثمانية اجزاۃ من واحد 
و عشرين Vim‏ من نصیب تعدل ثلث انصبا فاجبر CX‏ 
فيكو ثمانية Sle ghal.‏ تعدل AU‏ انصبا وثمانية Nel‏ 
من أحد وعشرين جزءا من 'نصيب فامم مالک وهو ان 
تزيد علي الثمانية الاتساع مدل ثمنها و علي En‏ مدل 
نمنها نیکوی معکت مال يعدل ثلثة انصبا وخمسة واربعیں 
U‏ .مس ستة وخمسين. جا من نصیب والنصيمب ستة 
و خمسون. QUE,‏ مایتان RD,‏ عشر سهما والوصية الاولي 
SUM‏ , سهما والثانية ثلثة عشر و بقي A‏ وثمانية 

وستون لكل أبن ستة و خمسون سهما- * 
وف وجه اخر من الوصايا * امرأة ماتمت و تركت 
ابنتیها وامها وزوجها واوست لرجل بمثل = الم ولآخر 
بعسع جمیع الال فقیاس CAS‏ تقیم هام الفريضة فتکوں 


L 


۷۳ 


البنوں RU‏ کم کانت تکون سهامهم CÁO SEU‏ سبعة 
ded‏ فريضة یکون لخمسپا سبع ولسبعها = So,‏ 
b, Lax‏ فزد عليه exe‏ وهو عشرة فیکون CHS‏ 
خمسة وأربعين للموصي له من ذلك عشرة ولكل ابن اربعة 
e,‏ :** | | 
فان ترك CL‏ وثلثة بنین وبنتا واوصي لرجل هثل 
نصیب احد. بنیه الا مثل نصیب on)‏ آخري لو كانت 
فاقم مهام القريضة واجعلها شیا پنقسم بين هولء Vig‏ 
وبينهم لو كانت معهم ابنة اخري فاخذها ثلثماية و ستة 
و ثلثین فنصیب RU‏ لو كانت خمسة و qui‏ و نصیب 
ابی تمانون سهما وبینهما خمسة واربعون وهي الوصية فزدها 
علي ثلثماية Es,‏ و ثلثين فیکون ذلكث A‏ و أحدا 
وثمانين EII‏ مهام QU‏ * 

۱ فان" BD CH‏ بنين eb‏ لرجل بمثل نصيب احد 
البنين الا مدل نصیب ابه لو كانت و بثلثي ما بقي من 
CU‏ فقياس ذلك ان تقيم مهام الفريضة علي شيء 
- بين هولاء D‏ وبينهم لو كانت معهم ابنة اخري 
فيكون اٹ واحدا وعشرين فلو کانت معهم بنمت اخري 
لكان لها AU‏ و نصيب ابن سبعة فقد اوصي له باربعة اسباع 
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فصل ما ہیں خمبي نصيبة و بين ما = الثلث 
وهو ثمانية و ثلثون من ماية و خمسة و تسعینں من نصیب 
الابن بعد اخراج الثاث لهما لان الذي له من حامة الثلك 
ثمانية اجزاء من BD‏ عشرة من الثلث وهو اربعون والذي 
اجاز له من خمسي نصيبه ثمانية وثلثون LIS‏ ثمانية 
وسبعون فیوخذ منه خمسة وستون ثلث ماله لهما والذي 
اجاز له dele‏ ثمانية ہثلثوں QU‏ اردت and‏ سهام 
الفريضة est‏ فكانت من مايتي الف وتسعة عشر الفا 
Al,‏ وعشریں * 

وف وجه آخر من الومایا رجل مات i) CÓ,‏ 
بنين وامرأة واوصي لرجل بمثل نصیب احد البنين الا مكل ' 
نصیب الرأة: فاقم سهام الفريضة وهي اثنان , مهما 
للمرأة e‏ اربعة ولكل ابن سبعة فانت تغلم ان الذي 
اصي له به ثللة اسباع نصیب ابی فزد علي الفريضة BY‏ 
اسباع نصیب. أبن وهو ثلثة وهي الوصية فيكون دا خمسة 
وثلشين للموصي لہ ED‏ اسهم من خمسة و ثلثين سهما فيبقي 
UU‏ و ثلثون بين Y‏ علي ,( * 

فان e$‏ = وبنتا واوصي Jel‏ بمثل نصيب أبن 
ثالث لو کان فالوجه في ذلكث أن تنظر الي ابن لو كان 
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„„ 
وماية وعشریں * 
فاں je‏ لابن الغمسين لصاحب الغمسین ولم FE‏ 
للاخر شینا واجازت الم الربع لصاحب 7 ولم :جز 
Cede‏ ولم بجز الزوج اهما ال اثلث فاعلم ان الثلث 
للرجلیں جائز علي جميع الورثة يضرب فيه صاحب 
الغمسين بدمانية اجزاء من D, a‏ 
Ease‏ اجزاء من D‏ عشر فاقم الفريضة علي ما دکرت 
لث فيكو Gl‏ عشر للزوج الربع ولام السدس G,‏ 
ما بقي وقياسه اٹ تعلم ان الزوج عخرج من يده ثلث 
حصته علي كل حال فينبغي ان يكون في يده ثلثه ee!‏ 
وان الم خرج من يدها الثلث لكل واحد بقدر حصته وهي 
قد اجازت لصاحب الربع من حاصه حصتها فصل ما بين 
الربع وحصته من نصيبها وهي تسعة عشر r‏ ماية 
وسٹڈ وخمسیں من جميع نصيبها ted‏ ان G‏ 
نصيبها ماية K,;‏ و خمسين فعصته من الثلت من نصیبھا 
عشرون سهما والذي اجازت له ربع حصتها وهو = 
و ثلثوی وتوخذ ثلث ما في يدها لهما و تسعة. عشر سهما 
للذي اجازت له حاصة ثم الابن قد اجاز لصاحب الغمسين 
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الفريضة فتاخذها من اثني عشر مهما لابن من ذلك سبعة 
اسهم وللزوج BU‏ اسهم ولام . * وانت تعلم 
ان الزوج جوز عليه الثلث فينبغي أن يكون في يده 
مثلا ما خرج من حضته للوصايا و في يده ثلثه للوضايا سهم 
وله سهمان * واما i‏ الذي اجاز الوسیتان ' جميعا 
فينبغي أن يوخذ منه حمسا .جميع ماله وربعه فيبقي في 
يده سبعة اسهم مین عشرین سهما والذي له كله عشرون 
مهما + راما الم فينبغي أن يبقي في يدها مدل ما 
مرج من يدها وهو واحد وجميع ما كان لها QUI‏ * 
dx?‏ مالا یکوں لربعه ثلث ولندسه نصف ويكون ما يبقي 
يتقسم ہیں عشرين CS‏ مایتان واربعوني ٭ للم من 
ذلكث السدس وهو اربعون الوصية من دل عشرون ٠‏ ولا 
عشروں * وللزوج من ذلكث الربع ستو الوصية من 
دلكث عشرون وله اربعوں * ويبقي مايه واربعون لابن 
الوسية من ذلك خمسان وربعة وهو واحد و تسعون ويبقي 
تسعة واربعون فجمیع الوصية Al.‏ واحد و cu‏ ہیں 
الرجلين الوسي با لماخب الغمس من لک ثمانية 
el‏ من RU‏ مار جا رفاغ ازع نت Neh‏ 
من ثلث عشر جزءا فان اردت = الرجلين الموسي 


4^ 


فداخذها „ فغذ مالا فالق ثمنه و سبعه فيبفي مال 
لائمنا وسبعا فعتم مالك وهو ان تزيد عليه خمسة عثر 
جزءا من احد واربعين جزءا فاضرب سهام الفریضة وهي 
عشرون في احد واربعين فيكون ماني مایة وعشرين فتزيد 
علي دک خمسة عشر جزءا من احد واربعیی وهو ثلثماية 
السبع ماية وستون والثمن ماية واربعون فيبقي ثماني ماية 
وعشرون مهما بين الورثة علي سهامهم * 


باب اخرمن الصایا ٭ 

وهو اذا لم جز بعض الورثة واجاز بعضهم والوسية اکثر 
EO Mm‏ اعلم ان العكم في ESS‏ ان من اجاز 
من الورثة اكثر من الثلث من الوصية فذلكث داخل عليه 
في حصته ومن لم jac‏ فالثلث جاثر عليه علي كل حال ٠‏ ٭ 
مثال ذلكث امراة ماتت وترکت زوجها وابنها وامها 
واوست لرجل بخمسي مالها ولاخر بربع Whe‏ فاجاز n‏ 
الوصیتیں جميعا واجازت الام النصف لما ولم عر الزوج ‏ 
شيئا. مى ذلكث الا cud‏ فقياس ذلكث ان تقيم سهام 


۹ 


E‏ من شيء B Jou‏ دراهم فتحتاج الي. ان تکمل 
وتزيد Je‏ ذلكث علي ثلثة دراهم وهو درهم و BP‏ 
من احد عشر جزنا فیکون اربعة دراهم Vj,‏ من Ael‏ 
عشر hr‏ من درهم یعدل شيا وهو الذي استظرج من 
الديىي * ۱ 8 UT‏ 


باب اخر من الوصایا * 

AN مات وتک امه وامرأته واخاه واختیه‎ de) 
وامه واومي لرجل بسع ماله فان قياس ذلكث ان تقیم‎ 
فريضهم فتخذها من ثمانية و اربعين سهما فانت تعلم ان کل‎ 
مال نزعت تسعه بقیت ثمانية اتساعه وان الذي نزعى‎ 
مثل ثمن ما ابقيت فحزيد علي الثمانية الانساع ثمنها‎ 
وعلي الثمانية والاربعين مدل مها ليع . وهو ستة‎ 
CIS وخمسين للموصي له بالنسع من‎ dey! فیکون ذلك‎ 
ستة وهو تسع جميع الال وما بقي فهو ثمانية واربعون‎ 
* ہیں الورثة علي سهامهم‎ 
وثلث‎ lel, فان قال امرأة هلکت وترکت. زوجها‎ 
وسبعه فاقم مهام الفريضة‎ Whe بنات واوست لرجل بثمی‎ 


٦ 


خمس ماله وهو درهمان وخمس شي“ فيبقي ثمانية 
دراهم واربعة اخماس شيء ثم تعزل الدرهم الذي اوصي 
به فيبقي سبعة دراہم واربعة اخماس شی فتقسمه بين 
الابنين فيكون لكل واحد ثلثة دراهم ونصف درهم وخمسا 
شيء [وهو یعدل الشيء فقابل به فتلقي خمسي Du‏ من 
شيء فيبقي Gb‏ اخماس شی تعدل BU‏ دراهم و نصفا 
فكمل الثيء وهو أن تزید عليه مثل ثلثیه وتزید علي 
daa‏ والنصف مثل ثلثيه وهو درهمان وثلث فیکون خمسة 
وخمتة اسداس وهو الشيء الذي استخرج من الدیں * 
فان ترك AU‏ بنیں واوسی بخمس ماله لا درهما و ترف 
عشرة دراهم عینا .وعشرة دراهم دینا علي احد البنين فان 
قياسه ان تجعل الستخرج من Les pall‏ فتزیده علي 
العشرة فیکون عشرة وشيئًا فتعزل خمسها للوصية وهو درهمان 
وخمس شي“ فيبقي ثمانية دراهم واربعة اخماس شيء. 
ثم تستثني درهما انه QU‏ الا درهما فیکون تسعة دراهم 
واربعة اخماس شيء فتقسم ذلكث بين البنین فیکون لكل 
ابن ثلثة دراهم وخمس شيء وثلث خمس شيء فيكون 
ذل Vea. das‏ فتلقي خمس. شيء وثلش خمس 
شی من شی .فيبقي. أحد عشر جزنا من خمسة عشر 
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A 

رجل مات وترٹ ابنین واوصي بثلث ماله لرجل اخر 
C$,‏ عشرة دراهم Ue‏ و عشرة palo‏ دينا علي احد 
لابنین فقیامۂ ان جعل الستخرج مس الدين شینا فتريده 
علي العين وهو عشرة دراهم فیگون عشرة Cady‏ ثم dS‏ 
ad Vb‏ اوسی بدلت ماله وهو ثلثة دراهم , A,‏ 
شيء فيبقي ستة دراهم وئلثان , شيء فتقسمه بين 
لابنين فنصیب کل أبن AS‏ دراهم وثلث درهم A,‏ 
شيء فهو یعدل الشيء المشاخرج QUU‏ به فتلقي ثلثا من 
en‏ سو cai ua‏ سرت سس ولا 
chasis‏ ان تکمل الشیء [نتزید عليه de‏ نصفه و تزيد 
علي الثلقة والكاث .* نا فيك ie‏ دراهم هي 

۱ * الذي استخرج من الدیی‎ [tl 
فان ترك ابنين وتك عشرة دراهم عينا وعشرة دراهم‎ 
دینا علي احد اابنین واوسي لرجل = و درهم‎ 
1 
ue لانه‎ en العيى فيكون شيثا .وعشرة دراهم فتعزل‎ 


K 


* 


العمود وتکسیرها ثمانية واربعون فراعا وهو ضربكث العمود 
في نصف القاعدة وهو ستة bleed‏ احد جوانب uM‏ شيا 
" فضربناہ في مثله فصار مالا فعفظناه ثم علمنا أنه قد بقي 
لنا مثلشتان عن جنبتی المربعة Ale,‏ فوقها فاما الشلشتان 
التان علي جنبتي المربعة فهما متساويتان وعموداهما واحند 
وهما علي زاوية قائمة نتكسيرها ان تصرب شيئًا في ستة الا 
نصف شيء فیکین ستة اشیاء الا نصف مال وهو تكسير 
uelit‏ جميعا اللتان هما على جنبتي الربعة فاما تكسير 
المثلثة العليا فهو أن تضرب ثمانية غير شيء وهو العمود 
cis d‏ شي فيكون de]‏ اشياء الا نصف مال فجمیع 
دلكث „ المربعة و تکسیر الثلث المثلئات وهو عشرة 
اشیاء تعدل ثمانية واربعين هو تكسير المثلثة العظمي فالشيء 
الواحد من CAO‏ اربعة اذرع واربعة اخماس ذراع وهو 
كل جانب من الربعة X‏ وهذه صورتها * 


1۳ 


وهو عشرون دراعا فبلغ ذلكث ماية و ستة اذرع , 
دراع فاردنا ان نلفي منه ما زدنا عليه حتي .خرط وهو 
واحد وثلث الذي هو ثلث تكسير أثنين في اثنين في عشرة 
وهو RD‏ عشر , وذلكث تكسير ما زدنا عليه حتي 
اتخرط ناذا رفعنا ذلك من ماية وستة اذرع Ay‏ فراع 
بقي ثلثة و تسعون ذراعا و ثلث ودل تكسير العمود 
المخروط وهذه Ayyo‏ * 


وان كان المخروط مدورا فالق م ضرب قطره في نفسه 
سبعه ونصف سبعه فما بقي فهو تكسيره ‏ * 

نان قيل ارض A.‏ من جانبيه عشرة ادرع عشرة اذرع 
والقاعدة UI‏ عشر دراعا في خونها ارض مربعة کم كل 
جانب من الربعة فقياس ذلك ان تعرف عمود a‏ 


وهو ان تضرب نصف القاعدة وهو ستة في مثله فیکون 
d-‏ وهو ماية يبقي اربعة وستون فغذ جذرها ثمانية وهو 


4 


cob‏ نمنها مدورة قطرها سط الارع. , Ve‏ انان 
وعشرون دراعا فان تکسیرها ان تضرب نصف الفطر وهو 
CCC‏ 
فیکون ثمانية وثلشیں e,‏ وهو تکسیرها فان احببت 
فاضرب القطر وهو سبعة في مثله فیکون تسعة واربعين فانقص 
منها سبعها ونصف سبعها وهو عشرة ونصف فيبقي ثمانية 
e,‏ ونصف وهو التكسير وهذه * 


فان قال عمود مخروط اسفله اربعة اذرع في اربعة اذرع 
وارتفاعه عشرة اذرع وراسه ذراعان ني ذراعین وقد كتا 
UE‏ كل مخروط معدد الراس فان ثلث تكسير اسفلة 
مضروبا في عموده هو تکسیره فلما صار هذا غير »عدد .اردنا 
أن نعلم کم يرتفع حتي Ja‏ رأسه فيكون لا راس له فعلمنا 
ان هذه العشرة من الطول كله كعد الثنين من n‏ 
Qui‏ نصف الربعة فاذا كان ذلكث كذلكث فالعشرة نصف 
الطول والطول كله عشرون دراعا فلما عرفنا الطول اخذنا 
ثلث تكسير الاسفل وهو خمسة وثلث فضربناه في الطول 


1! 


وهو ائني عشر والعمود ابدا یقع علي القاعدة علي زاویتین 
تکسیرها وذلكث صورتها * 


of / ۳ 


والهنس الثالث منفرجة وهي التي ها زاوية منفرجة 
وهي مثلث من کل جانب عدد مختلف وهي من 
جانب ستة ومن جانب خمسة ومن جانب تسعة فمعرفة 
تكسير هذه من قبل عمودها ومسقط رها ولا يقع مسقط 
جر هذه BLL‏ في خونھا الا علي الضلع الطول فاجعله قاعدة 
واو جعات احد الصلعین القصرین قاعدة لوقعم مسقط رها 
خارجها وعلم مسقط برها وعمودها علي مثال ما Seale‏ 
في العادة Jey‏ ذلك القیاس وهذه صورتها ‏ * 


ZI 
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و اما المدورات التي فرغنا من leve‏ و تکسیرها ۹1 صدر 


4° 


منها علي شی مما يلي اي الضاعين شثت b‏ 
الشيء مما يلي dl‏ عشر فضربناه في das‏ فصار مال 
ونقصناه من RD‏ عشر في مثاها وهو A‏ و تسعة و ستون 
فصار LAG‏ ماية وتسعة وستين الا مالا فعلمنا ای جذرها 
هو العمود وقد بقي لنا من الفاعدة اربعة عشر الا شيثا 
فضربناه في مثله فصار dle‏ وستة و تسعين ومالا الا ثمانية 
و عشرين Led‏ فنقصناه من الغمسة عشر في مثلها QA)‏ 
تسعة و عشرون درهما وثمانية وعشرون Uus‏ الا مالا وجذرها 
هو العمود فلما صار جذرها هذا هو العمود و جذر ماية 
وتسعة وستين الا مالا هو العمود ايضا علمنا انهما متساويان 
فقابل بهما وهو ان تلقي مالا Jue‏ لن الالين ناقصان 
فيبقي تسعة وعشرون وثمانية وعشرون Vu‏ يعدل a‏ 
و تسعة و ستين فالق تسعة و عشرين من Ble‏ وتسعة 
وستين فيبقي Ble‏ و أربعون يعدل ثمانية و عشرين = 
فالشيء الواحد خمسة وهو مسقط الي مما يلي الثلثة 
عشر و تمام القاعدة مما يلي الصلع لاخر فهو تسعة فاذا 
اردت ان تعرف العمود فاضرب هذه . الغمسة في Vis‏ 
وانقصها من الضلع الذي يليها مضروبا في مثله وهو EY‏ 
عشر فيبقي ماية واربعة و اربعون تجذر. ذلكث. هو العمود 


ei 


مبلغخ الغمسة في مثلها وهو خمسة ,= 
وسبعون خذ جذر ذلکث فهو العمود وقد صار ضلعا علي 
مثلثتين قائمتین فان اردت التكسير ناضرب جذر الغمسة 
والسبعين ني نصف القاعدة وهو خمسة وذلككث ان تضرب 
La‏ في مثلها . خمسة وسبعين في 
جذر dash‏ وعشرين فاضرب خمسة وسبعین في خمسة 
وعشرين فيكون الفا وثمانی ماية , وسبعين * 
جذر ذلكث وهو تكسيرها وهو ثلثة واربعون و شی قليل 


* rn, 


وقد تكون من هذه العادة الزوایا مختلنه الاضلاع ناعلم 
ان تكسيرها يعلم من قبل WE k‏ و عمودھا وهي أن 
تکوں dis‏ می جانب خمسة غشر دراعا ومن جانب 
اربعة عشر llo‏ ومن جانب HD‏ عشر دراعا ناذا اردت 
علم مسقط be‏ فاجعل القاعدة اي الجوانب ششت 
lables‏ اربعة عشر وهو gel his‏ فمسقط جرها ti‏ 


dA 


منها ستة اذرع وضلع منها ثمائیة اذرع و القطر عشر تعساب 

دل ان تضرب Be‏ في اربعة فيكون اربعة وعشرين دراعا 

وهو تكسيرها ٭ وان احبیت أن تحمسبها بالعمود فان 

عمودها لا يقع الا علي الضلع الطول لن الضلعين القصيرين 

عمودان فان ارددت ذلكث فاضرب عمودها في نصف القاعدة 
فما كان فهو تكسيرها وهذه صورتھا * 


A 


Ut,‏ الجنس الثاني AAG‏ المتساوية الاصلاع حادة الزوايا 
من کل جانب عشرة ادرع فان تکسیرها تعرف من 
قبل عمودها و مسقط WE‏ و اعلم انی كل ضلعیی متساوییی 
من مثلثة خرج lage‏ عمود علي قاعدة فان مسقط * 
العمود بقع علي زاوية قائمة N‏ نصف القاعدة سوا 
اذا استوا الضلعان فان اختلفا خالف ki.‏ عن 
نصف القاعدة ,„ قد علمنا ای مسقط جر هذه BUM‏ 

علي اي اضلاعها جعلته لا يقع الا علي نصفه نذاکت خمسة 
اذرع فمعرفة العمود ان تضرب الخمسة ف مثلها و تضرب 
احد الضلعین في مثله وهو عشر فیکون ماية فتنقص منها 


۵۷ 


نبخرج الي حساب DE‏ فاعلم ذلكث وهذه صورة 
المشبهة بالمعينة * 


واما الثلات فهي BY‏ اجناس Lt‏ والعادة 
والمنفرجة * واما القائمة فهي مثلثة اذا ضربت ضلعيها 
ااتصربن كل واحد منهما في نفسه ثم جمعهما [كان 
مجموع dés CSO‏ الذي G‏ من ضرب الضلع الاطول 
في نفسه * واما العادة فهي . اذا ضربت ضلعیها 
القصرين کل واحد منهما في نفسه ثم جمعتهما] UK‏ 
اکثر من الضلع ااطول مضروبا في نفسه ٭ وما النفرجة 
فهي کل مثلثة اذا ضربت ضلعیها الاقصرين کل واحد منهما 
في نفسه وجمعتهما کانا اقل من الضلع الاطول مضروبا 

ناما القائمة الزوایا ue‏ التي لها عمودان وقطر وهي 
نصف مربعة فمعرفة تكسيرها ان تضرب احد الضلعين 
العيطين بالزاوية القائمة في نصف الاخر فما بلغ CÓ‏ 
فهو تكسيرها & ومئل ذلكث Rh.‏ قائمة الزاوية ضلع 


1 
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و اما المعيئة الستوية quM‏ التي کل جانب مھا 
خمسة اذرع فاحد قطریها ثمانية والاخر ستة اذرع فاعلم 
ان تكسيرها ان تعرف النطرین او احدهما فاي عرفت 
القطریں جمیعا فان الذي یکون من ضرب احدهما في 
ف S‏ کس دا وداک ان abd xd cond‏ 
او اربعة في ستة فیکون اربعة وعشرین دراعا وهو تکسیرها 
فان عرفت قطرا واحدا فقد علمت انهما Que‏ کل 
واحد منهما ضلعاها Ras‏ اذرع خمسة اذرع D‏ 
الثالث هو قطرهما ناحسھما علي حساب المثلثات وهذه 
صورتها ٭ 


واما المشبهة بالعینه فعلى مثل المعينة * 
واما سائر المربعات فانما تعرف تکسپرها من قبل القطر 


do 


dob‏ الزوایا والثانية قائمة الزوایا ختلفة الاصلاع طولها اکثر 
من عرضھا و الثالثة تسمي العینه وهي التي استوت اضلعها 
واختلفت زوایاه والرابعة المشبهة بالعينة وهي التي % 
qus,‏ مختلفان وزوایاها ءختلفة غیران الطولین مستویان, 
و العرضین مستویان ایضا والغامسة الختلنة الاضلاع والزوایا * 

فما كان من ابربعات مستوية الاضلاع قائمة الزوايا او 
مختلفة الاضلاع قائمة الزوايا فان تكسيرها ان تضرب الطول 
في العرض فما بلغ فهو التكسير + ومثال s‏ 


والعرضان ستة ستة فتكسيرها ای تضرب E‏ في ثمانية فيكون 


dF 


الي نقطة b‏ خطا يقطع سطع اك بنصفين فعدث من 
اسطم مثلئیں وهما al blsa‏ و كط نقد ue‏ لنا ان 
اط فته انب واه مثله وهو نصف اج وتوترهما خط th‏ 
علي زاوية CAS, AS‏ خر خطوطا من ط الي ر ر ومن 
بر الي ح ومن ح الي ه فعدث من جميع المربعة JU‏ 
مثللات متساويات وقد تبين لا ان اربع e.‏ نصف 
السطے الاعظم الذي ہو اد وقد تبين لن أن خط اط في 
نفسه تكسير مثللین و اه تكسير مثلثين بمثلهما. فيكون 
جميع ذلك تکسیر اربع مخللات و ضلع bs‏ في نفسه 
Lan!‏ تکسیر أربع مدلدات اخر وقد تبين لنا أن الذي يكون 
من ضرب اط في نفسه و اه في نفسه مجموعين مثل الذي 
يكون من ضرب طه في نفسه وذلكث ما اردنا ان ue)‏ 


ام 


e" 


حفظت أن کانت القوس اقل من نصف مدورة او زده عليه 
أن کانت التوس اکثر من نصف مدورة فما بلغ بعد الزيادة 
او النقصان فهو تكسير القوس * 

و كل جسم مربع فان ضربكث الطول في العرض ثم في 
العمق هو التكسير * فان کان علي غير تربيع و کان 
مدورا او مثلثا او غير LIS‏ الا ان عمقه علي الاستواء والموازاة 
فان مساحة ذل إن تمس سطع فتعرف تکسیرہ فما كان 
ضربته في العمق وهو التکسیر * 

EU‏ من المثلث و المربع والمدور فان الذي يكون 
من ضرب ثلث مساحة أسفله في عموده هو تكسيرة 

واعلم ان كل مثلث تائم الزاوية فان الذي d‏ من 
ضرب الضلعين الاقصرين كل واحد منهما في نفسه جموعین 
Ute‏ الذي يكونى من ضرب الضلع الطول في * * 
وبرهان ذلك انا جعل سطعا مریعا متساوي الضلاع والزوايا 
اب جد ثم ل نقطع ضلع اج giar‏ علي نقطة « ثم 
مخرجه الي ر ثم نقطع فلع اب بنصفين علي نقطة ط 
, الي نقطة ح فسار سطے اب جد اربعة سطرح 
متساوية gun‏ والزوايا والساحة وهي سطے اک - 
جڪ , بک , Se‏ ام خرج من نفطة s‏ 


er 


تس المثلثات والربعات وا مخمسات وما فوق ذلكث نان ضربکت 
لصف ما بحیط بها في cis‏ قطر اوسع دالره بقع فیها 
تکسیرها * و کل bye‏ فان قطرها مضروبا في نفسه 
منقوصا منه سبعه و نصف . هو تکسیرها وهو موافق 
cou‏ الول * ۱ 

وكل قطعة من مدورة مشبهة بقوس فلا بد أن يكون 
مثل نصف مدورة أو أقل من نصف مدورة أو أكثر من 
نصف مدورة والدليل علي ذلكث-ان سهم القوس اذا كان 
مثل نصف الوتر فهي نصف مدورة سوا واذا كان اقل من 
نصف الوتر فهي اقل من نصف مدورة واذا كان السهم 
اکثر من ' نصف الوتر فهي اکثر من نصف مدورة lU o‏ 
اردت ان تعرف من اي Elo‏ هي فاضرب نصف الوتر في 
alte‏ و اقسمه علي السهم وزد ما خرج علي السهم فما بل 
فهو قطر المدورة التي تلك القوس منھا * فان اردت ان 
تعرف تكسير القوس فاضرب نصف قطر المدورة في نمف 
القوس واحفظ ما خرج ثم انقص سھم القوس من نصف JË‏ 
المدورة أن كانت القوس اقل من نصف مدورة وان کانت 
أكثر من نصف مدورة فانقص ندف قطر المدورة من سهم 
الفوس ثم اضرب ما بتي في نصف وتر القوس وانقصه مما 


e! 


مثل ربع السطم الذي هو من کل جانب ذراع CAR,‏ 
ثلث في ثلث وربع في ربع وخمس في خمس o‏ 
في نصف أو اقل من ذلكث او اکثر فعلي حسابه * وکل 
سطم مربع متساوي الضلاع فان احد اضلاعه في واحد جذره 
وف اثنين جذراہ مغرذلک السطم او كدر * 

وكل مخلث ماري اقم فان ضریکت العفو و نصف 
القاعدة التي بقع علیها العمود هو تکسیر ذلك KLAN‏ 
وكل معيّنة متساوية ااصلاع فان ضربكث احد القطرین في 
نصف الاخر هو تکسیرها * 

وكل مدورة فان ضربكث القطر في ثلثة وسبع هو الدور 
الذي یط بها وهو اصطلح ہیں الناس من غير اضطرار * 
و لاهل الهندسة فيه قولن اخران احدهما ان تضرب القطر 
في مثله ثم في عشرة ثم تاخذ جذرما اجتمع فما کان فهو 
الدور ٭ فالقول الثاني لهل الاجوم منهم وهو ان تضرب 
القطر فی النیں وستين الفا uu,‏ ماية uo,‏ وللئیں ثم 
تقسم ذلك علي عشرين الفا فما خرج فهو الدور و کل ذل 
قریب بعضه من بعش ۷ و الدور ادا قسمته UP‏ 
وسبع حرج القطر * وکل مدورة فان نصف القطر في 
نصف yall‏ هو التکسیر لان کل ذات اضلاع وزوايا متساوية 


م 


عمل بستة ايام كم نصيبه فقد علمت أن الستة الیام هي 
خمس الشهر وان الذي نصيبه من الدراهم بقدر ما عمل 
من الشھر و قياس CS‏ ان قوله شهر هو G‏ یوما وهو 
المسعر وقوله عشرة دراهم هو السعر و قوله ستة ايام هو المثمن 
وقوله كم نصيبه هو الثمن فاضرب السعر الذي هو عشرة في 
لمن الذي هو مبائنه وهو ستة فيكون ستين فاقسمہ علي 
الثلثين التي هي العدد الظاهر وهو المسعر فیکوں CÁO‏ 
درهمين وهو الثمن وهذا ما يتعامل الناس بينهم من الصرف 
والکیل والوزن * ۱ 


باب المساحة * 

اعلم ان معني واحد في واحد انما هي مساحة ومعناه 
ذراع في ذراع + وکل سے متساوي الاضلاع و الزوایا 
یکون من کل جانب واحد فان السطم كله واحد * فان 
كان من کل جانب d‏ .هو متساوي الاصلاع والزوایا 
فالسطم كله اربعة امثال السطم الذي هو ذراع في فراع * 
وكذلكث ثلفة في ثلثة وما زاد علي ذلكث او نقص وکذلکت 
نصف في نصف بربع وغير دل من الكسور فعلى هذا * 
وکل سطے ur‏ یکوں من كل جانب نصف ذراع فهو 


۴۹ 


لک باربعة فقوله عشرة هو العدد المسعر وقوله بستة هو السعر 
و قوله كم لك هو العدد امجهول e‏ وقوله باربعة هو العدد 
الذي هو الثمن فالعدب المسعر الذي هو العشرة مبائن للعدد 
الذي هو الثمن وهو الاربعة فاضرب العشرة في الربعه وهما 
المتبائتان الظاهران فيكون اربعين فاقسمها علي العدد الاخر 
الظاهر الذي هو السعر وهو ستة فيكون ستة وثلشين وهو العدد 
المجهول الذي هو في قول القائل كم وهو المثمن ومبائنه الستة 
الذي هو AE‏ * 

والوجه الثاني قول JU‏ عشرة بثمانية كم ثمن اربعة 
وربما قال اربعة منها كم led‏ فالعشرة هي العدد المسعر وهو 
مبائن للعدد الذي هو الثمن الجهول الذي في قوله کم 
والثمانية هي العدد الذي هو السعر وهو مبائن للعدد الظاهر 
الذي هو المثمن وهو اربعة فاضرب العددين الظاهرين التبائنین 
احدهما في الآخر وهو اربعة في ثمانية فيكون ue!‏ وثلثين 
واقسمه علي العدد الاخر الظاهر الذي هو السعر وهو عشرة 
فيكون Bb‏ و خمسا وهو العدد الذي هو الثمن وهو مبانی 
للعشرة التي عليها قسمت وهكذا جمیع معاملات الناس 
وقياسها ان شاء الله تعالي * 

فان QU‏ ? فقال اجيراجرته في الشهر = دراهم 


H 


۴۸ 


فان قال مال تعزل RD‏ اجذاره ثم تضرب ما بقي في 
مثله فیعود الال فقد غلمت ان الذي بقي هو جذر ایضا 


و ابال اربعة احذار وهو ستة عشر * 
باب المعاملات * 


اعلم ان معاملات الناس كلها فمن البيع والشري 
والصرف والاجارة و غير داکث علي Quer,‏ باربعة اعداد 
يلفظ بها السائل وهي السعر والسعر والثمن والمثمن فالعدد 
الذي هه السعرمبائن للعدد الذي هو المثمن والعدد الذي 
هو السعر مبائن للعدد الذي هو الثمن sin,‏ الاربعة الاعداد 
ثلثة مها ابدا Pali‏ معلومة و واحد منها مجهول وهو الذي 
في قول القايل کم وعنه يسأل السائل " * والقياس في 
ذلكث ان تنظر الي BU‏ الاعداد الظاهرة فلا بد ان G‏ 
Lil leo‏ كل واحد lage‏ مبائن لصاحبه فتضرب العددين 
الظاهرین المتابائنیی کل واحد منهما في صاحبه فما بلغ 
فاقسمه علي العدد الاخر الظاهر الذي مبائنه مجهول فما 
حرج لٹ فهو العدد ا جھول الذي Sly‏ عنه السائل فهو 
مبان للعدد الذي قسمت عليه * 

ومذال دلت في وجه a‏ ادا قيل لك عشرة بستة كم 


EV 


qu‏ الول كله من قبل أن تلقي asl‏ في ثلثه اجذاره كان 
مالا ونصفا لن ثليه في ثللة اجذاره مال نهو كله في ثلثة 
اجذاره مال ونصف وهو كله في جذر واحد نصف مال 
فجذرالمال نصف JW‏ ربع: فكلا الال سدس وثلة اجذار 
ا مال درهم و نصف فمتي ما ضربت سدسا في درهم ونصف 
خرج ربعا وهو الال * 

فان قال مال تعزل اربعة اجذاره ثم تاخذ ثلث ما 
بقي فيكون مثل الربعة الاجذار والال مايتان وستة و خمسون 
فقياسه انكث تعلم ان ثلث ما بقي مثل الربعة الاجذار وان 
بقي مثل أثني عشر جذره od‏ عليه الربعة لاجذار فيكون 
سته عشر hòr‏ وهو جذر الال * 

فان قال مال عزات جذره وزدت علي جذره جذر ما 
بي MG‏ درهمين فهذا جذر مال نجذر مال الا جذرا 
یعدل درهمین فالق منه جذر مال وال من الدرھمیں جذر 
مال فيكون درهمين الا جذرا في مثله اربعة دراهم ومالا الا 
اربعة اجذار یعدل مالا لا جذرا فقابل به فيكون مالا واربعة 
دراهم Jae‏ مالا ab,‏ اجذار فتلقى مالا بمال فيبقي * 
اجذار Jas‏ اربعة دراهم فالجذر Jom‏ درهما و ثلثا وهو 
جذر الال والمال درهم وسبعة اتساع درهم. ‏ * 


Y 


مال وسدس جذر مقسوم علي درهم پعدل درهما نکمل 
ا مال الذي مع وهو ان تضربه في . فیکون . مال 
و جذر فاضرب الدرهم في ستة فيكون ستة دراهم فيكون مال 
و جذرا يعدل Ea‏ دراہم فنصف الجذر واضربه في مثله 
فيكون ربعا فزده علي الستة و خحذ جذر ما اجتمع نانقص 
au‏ نصف الجذر الذي كنت ضربته في alte‏ وهو نصف ما 
قي فهو عدد الرجال الولیں وهم في هذه المسثلة رجالی * 

فان.قال مال das‏ في at‏ نکان خمسة فقیاسه CSN‏ 


اذا ضربته في مثله کان سبعة و نصفا فتقول هو جذر سبعة 
و نصف في ثلثي جذر سبعة و نصف فاضرب ثلثين في 
uet‏ فيكون اربعة اتساع واربعة اتساع في سبعة و نف 
يكون ثلثة و ثلثا فجذر Bb‏ و ثلث هو ثلنا جذر سبعة 
و نصف فاضرب RD‏ و ثلثا في سبعة و نصف فيكون خمسة 
و عشرين فجذرها Ram‏ * فان قال مال تضربه في 
a‏ اجذاره فیکوں خمسة Qe‏ الال الول فكانه قال 
مال ضربته في جذره IG‏ مثل QUU‏ الول و ثلثيه فجذر 
امال درهم وثلثان والمال درهمان وسبعة انساع * 

فان قال مال تلقي xd)‏ ثم تضرب GU‏ في BB‏ 
اجذار ا مال الول فيعود الال الول وقياسه انكث اذا ضربت 


r———r— کہ ون“ لحو مو‎ Y 


۵ 


تضرب: شيا في ثلثي شي فيكون ثلثي مال یعدل Las.‏ 
ناکمله بهثل نصفه , علي الخمسة مثل نصفها فيصير 
مع مال يعدل سبعة و نصفا فغذ جذرها وهو الشيه 
ألذي تريد أن تضربه في ثلثيه فیکون خمسة * 

فان قال مالن er‏ درهمان قسمت القليل علي 
الكثير فاصاب القسم نصف درهم فقياسه أن تضرب شيئًا 
ودرهمين في القسم وهو نصف فیکون نضف: شيء ودرهما 
an‏ شيا فالق نصف شی؛ بنصف شيء يبقي درهم 
يعدل نصف شيء فاضعفه فیکون اا ري و 
وهو احد امالیں وا مال الآخر اربعة * 
فان فان قال تسمت bao‏ علي رجال فاصابهم شی ثم 
زدت ppd‏ رجلا ثم قسمت pede‏ ذرهما فاصابهم اقل من 
القسم الول بسدس درهم فقيامه ان تضرب : عدد الرجال 
en‏ وهم شيء في النقصان الذي بینهم ثم تضرب ما 
wee‏ في عدد الرجال الولین و الاخرين ثم تقسم ما 
اججمع علي ما ہیں الرجال الاولين والاخرين فانه بخرے مال 
الذي قسمته فاضرب aas‏ الرجال الولیں وهو شيء في 
السدس الذي بينهم فیکون سدس جذر ثم اضرب ذلك في 
٠‏ عدد الرجال الولین والاخرين وهو شيء و واحد یکون سدبش 


Er 


و تضرب الربعة الدراهم في خمسة و تسعة عشرجزنا من 
خمسة Ny‏ فیکون da)‏ و wr‏ درهما 17177 wy?‏ 
dul „‏ اجذار و ثلثا في Loc.‏ 
و تسعة عشر h‏ من خمسة وعشرين فیکون أربعة و عشرین 
چذرا 3" و عشریں جزءا من خمسة و عشربن من 
= فتکوں أثني عشر جذرا والني عشر . 
جزدا من خمسة و عشرین من جذر واضربها d‏ مثلها 
فیکون. dle‏ و خمسة و خمسیں درهما و أربعماية وتسعة 
وستین جزءا من ستماية و خمسة وعشرین فالق منها الدراهم 
لته و العشرین والجزد من الغمسة والعشرین الذي كان 

مع المال. فتبقي ماية وائنان وثلثون واربعماية و اربعین 
جردا من ستمایه و خمسة و عشرين فتاخذ جذر ENS‏ 
وهو احد عشر درهما , عشر جزءأ من S‏ وعشریں 
عشر جزءا من خمسة وعشربن فیکون ذلكث اربعة وعشرین 
وهو QU‏ المطلوب الذي تعزل ثلثه وربعه واربعة دراهم 
ثم تضرب ما بقي ني مثله فیعود ا مال و v job;‏ عشر 
درهما * 

al di D‏ رح eas tid‏ ھکر 


۳۴۳ 


خمنه اجزاءه من ائني عشر من شی ال اربعه دراهم 
فتضرها في Yoo‏ فتكون الاجزاء الغمسة خمسة و عشرین 
جزنا فتضرب الثني عشر في مثلها فیکون ماية ih‏ 
واربعین نذلكك خمسة و عشرون من ماي واربعة واربعیں 
من مال ثم تضرب الربعة الدراهم في الخمسة N‏ من 
أثني عشر من شيء مرتين فيكون اربعین جزءا كل ائني 
عشر منها شيء والربعة الدراهم والربعة الدراهم ستة عشر 
درهما زايدة فتصير الاربعون الجزء ثلثة اجذار و ثلث جذر 
ناس hast‏ معكث خمسة وعشرون جزءا من ماية واربعة 
E b‏ مال و ستة عشر درهما الا ES‏ اجذار 
وثلث جذر يعدل الال الول وهو شيء وائني عشر درهما 
فاجبره وزد الثلثة الجذار والشلث علي الشي و الثني عشر 
درهما فيصير اربعة اجذار و Q‏ و اثني عثر درهما 
فقابل به واش اثني عشر من ستة عشر يبقي اربعة دراهم 
و خمسة وعشرون جزءا من ماية واربعین من مال يعدل 
اربعة اجذار Wy‏ تا ان .تكمل مالک واكمالكث ايا 
ان تضرب جميع ما معث في خمسة و تسعة عشر r‏ 
من أحزاء خمسة و عشرين فتضرب خمسة و عشرين فی 
جمسة و تسعة عشر Vr‏ من خمسة و عشرين فيكون مال 


er 


جزءا من جذر یعدل جذرا , عشر درهما DE‏ درهمین 
من B‏ عشر بدرهمین فيبقي أحد nz‏ درهما فالق احد 
في أثني عشر و تضرب کل ما معكث في gil‏ عشر فیکوی 
مالا يعدل ماية و أثنين و ثلثین درهما و جذرا فتابل به 
يصب أن شاء الله تعالي كما وصفت لک * 

نان قال درهم و نصف مقسوم علي رجل وبعض رجل 
فاصاب الرجل مثل البعض فقياسه ان تقول الرجل 
والبعض هر واحد و شيء AIG‏ قال درهم و نصف بين 
واحد و شيء فاصاب الواحد — ع فاضرب doge‏ 
الواحد والشيء فیکون مالیں و شیئین يعدل درهما و نصفا 
" 3 مال 4 bal eam‏ رس کل ما . 
e‏ رما ei‏ ل V po d‏ * 
٠‏ فان قال مال عزلت eh‏ وربعه واربعة دراهم و ضربت 


ما بقي في dis‏ فعاد QUI‏ وزيادة ائني عشر درهما e‏ 
انكث تاخذ شیا فتعزل ثلثه وربعه فيبقي خمسة اجزاء من 
أثني عشر جرا من شي“ فتعزل منها أربعة دراهم فتبقي 


۴۱ 


فيصير معكث اربعة اتساع مال وتسعة دراهم الا اربعة اجذار 
یعدل جذرا فزد الربعة ااجذار علي الجذر فیکوی خمسة 
اجذار تعدل اربعة انساع مال و تسعة دراهم ناکمل مالک وهو 
ان تضرب الربعة ااتساع في أثنين وربع فیکون مالا واضرب 
تسعة دراهم في أثنين فربع یکون عشرين و ربعا ثم اضرب 
الغمسة الاجذار في ue!‏ وربع فیکون احد عشر شیا و ربعا 
فيصير معكث مال وعشرون درهما و ربع يعدل احد FE‏ 
h‏ ورنعا فقابل بذاث کاو ما وصفت لكك في تصنيف 
اللجذار ان شاء الله * 

فان قال مال تضرب ثلئه في ربعه فيعود الال قياسه 
لن تضرب ثلث شی“ في ربع شيء فیکون نصف سدس 
مال يعدل Les‏ فابال يعدل اثني عشر شيئًا وهو جذر ماية 
و اربعه و اربعین * ۱ ۱ 

. فان قال مال تضرب a‏ ودرهما في ربعه و درهمین 
فيعود الال و زيادة A‏ عشر درهما فقياسه ان تضرب ثلث 
شي: في ربع شی فیکون نصف سدس مال و تضرب 
درهمین d‏ ثلث شی فیکون ثلثي جذر ودرهما في ربع. 
شيء فیکون EY‏ جذر ودرهمین في درهم درهمان A‏ 
نصف سدس مال ودرهمان واحد عشر جزءا من ای عشر 


G 


E 


وكذلكث لو قال مال تضرب جذره في اربعة اجذاره 
فيعود ثلثة امثال الال وزيادة خمسين درهما فقياسه ان 
تضرب جذرا في اربعة اجذار فيكون اربعة اموال يعدل * 
اموال و خمسين درهما فالق ثلثة اموال من الاربعة الاموال 
يبقي مال dol,‏ يعدل خمسين درهما وهو جذر خمسين 
مضروب في اربعة اجذار خمسين ايضا فذلكث مایتان يكون 
A‏ امثال الال وزيادة خمسين درهما * 

فان قال مال تزيد عليه عشرين درهما فیکون Jie‏ 
ائني عشر جذره فقياسه ان تقول مال و عشرون درهما يعدل 
ئني عشر جذرا فدسف الاجذار واضربها في مثلها تکوس ستة 
و لئين فانقص:منھا العشرين الدرهم وخذ جذر ما بقي 
فانقصه من نصف الاجذار وهو ستة فما بقی وهو جذر الال 


وهو درهمان JU‏ اربعة * 

فان قال مال يعزل BB, a‏ دراهم ویضرب ما بقي ٠‏ 
فی مثلہ فیعود امال فقياسه انكث اذا القيت b, AB‏ 
دراهم بقي ثلثاه ال AU‏ دراهم وهو جذر فاضرب A‏ شيء 
N‏ دراهم في مثله فتقول ثلثان في ue‏ اربعة اتساع مال 
ولا ثلثة دراهم في ثلثي شيء جذران ولا ثلثة دراهم في ثلثي 
شيء جذران ولا ثلثة دراهم في الا db‏ دراهم تسعة دراهم 


۳۹ 


فان قال مال تضربه في اربعة امثاله فیعود ثلث الال 
الول فقياسه انک اذا ضربته في اثني عشرمئله عاد الال وهو 
نصف سدس من ثلث # ۱ 

فان قال مال تضربه في جذره فيعود ثلثة امثال الال 
الول فقياسه انكث اذا ضربت الجذر في ثلث الال عاد 
JU‏ فتقول هذا مال ثلثه جذره ,„ 

فان قال مال تضرب 'اریعة اجذارہ في h‏ اجذارة 
فيعود ا مال وزيادة اربعة واربعين درهما فقياسه ان تضرب 
اربعة اجذار في Gb‏ اجذار فیکون ائني عشر مالا يعدل مالا 
واربعة واربعین درهما فالق من الثني عشر الال مالا بمال 
فيبقي احد عشر مالا تعدل اربعة واربعیں درهما فاقسمها 
عليها فیکون أربعة وهو الال * 

فان قال مال تضرب اربعة اجذاره في خمسة اجذاره 
فيعود مثلي الال وزيادة ستة وثلئیں درهما فقياسه انث 
تضرب de]‏ اجذار في خمسة اجذار فيكون .عشرين مال 
يعدل مالین وستة وثلشين درهما فتلقي من العشرين الال 
مالين بمالين فيبقي ثمانية عشر مالا بعدل . atly‏ 
درهما فتقسم ستة , درهما علي ثمانية عشر فيكون 
القسم ائنین وهو JU‏ * 


۳۸ 


فان قال مال ثلا خمسه مثل سبع جذرہ فان الال 
كله يعدل جذرا , سبع جذر فالجذر اربعة عشر جزءا 
من خمسة عشر من مال وقياسه ان تضرب QS‏ خمس 
مال في سبعه و نصف لیتم الال فاضرب ما مع وهو 
سبع جذر في مثل ذل فيصير JU‏ يعدل جذرا cha,‏ 
سبع جذر ويصير جذره واحدا و نصف سبع JUG‏ واحد 
, وعشرون H‏ وستة و تسعیں من درهم 
, خمسه يكون ٹلئیں h‏ ماية و ستة و تسعين وسبع 
جذره dh Val‏ جزءا من ماية , * 

فان قال مال ثلثة ارباع خمسه مثل اربعة اخماس 
جذره فقياسه أن تزيد علي ثلثة ارباع خمسه Jie‏ ربعه 
ليكون الجذر تاما زذاک ثلاة وثلثة ارباع من عشرين فاجعلها 
ارباعا كلها فیکون خمسة عشر من ثمانين فاقسم الثمانين 
علي الغمسة عشر فيكو خمسة WE,‏ فذلكث جذر Jah JU‏ 
ثمانية وعشرون واربعة اتساع * 

وان قال مال تضربه في اربعة امثاله e‏ عشرین فقیاسۂ 
LSI‏ ادا ضربته في مثله کان خمسة وهو جذر خمسة * 

فان قال مال تضربه في BU‏ فیکون عشرة فقياسه انكث 
اذا ضربته في مثله كان ثلشين فتقول اال جذر ثلئیں * 


"v 


d‏ مثلها فتکین ماية وملا الا e‏ یعدل العشرة 
الاجذار فقابل بها علي ما قد وصفت لٹ * 

وكذلكث لو قال عشرة قسمتها قسمين ثم ضربت احدهما 
في الخرثم تسمت ما اجتمع من الضرب علي فصل ما 
بين القسمین قبل ان تضرب احدهما في الخر فخرج خمسة 
وربعا قياسه ان تاخذ شيمًا من العشرة فيبقي عشرة الا شیئا 
فاضرب احدهما في الخر فیکون عشرة اجذار الا مالا فهر ما 
خرج من ضرب احد القسمين في ON‏ نم قسمت CSS‏ 
علي فصل ما بين القسمین وهو عشرة لا شيئين فخرج من 
القتسم خمسة وربع ومتي ضربت خمسه وربعا في عشرة 
الا شیئیں خرج QU CS‏ المصروب وهو عشرة أشياء الا 
ملا فاضرب خمسة وربعا d‏ عشرة ال ue) G‏ 
و خمسین درهما ونصفا الا عشرة اجذار ونصفا يعدل عشرة 
اجذار الا مالا فاجبر الثنين والغمسين والنصف بالعشرة 
الجذار و النصف وزدها علي العشرة الاجذار الا مالا ثم اجبرها 
با مال وزد QUE‏ علي النین وخمسین درهما ونصف فیکون 
معكث عشرون جذرا ونصف جذر یعدل ueque‏ 
درهما و نصفا و مالا و قابل به علي ما dU‏ اول 
الكتاب * ۱ 


M 


“Ld! dns T‏ و نصف dos‏ درهمین n".‏ الواحف 
اربعة اجزاء من ED‏ عشر من درهم وباع الستة کل واحد 
بچزویں من dA.‏ عشرمن درهم فبلغ Y‏ ثمانية وعشرین 
جزءا من HD‏ عشر من درهم o,‏ فصل ما 
ہیں الكيلين .وهو قفیزان وصرفهما ستة وعشرون جزءا , 
ما بين السعرین . وهو جزءان' فذلكث ثمانية و عشرون 
حزعا * | 
- فان قال مالن بینهما درهمان قسمت القلیل علي الكثير 
فاصاب القسم نصف درهم فاجعل احد الالین Vus‏ والاخر 
خرج الفسم نصف درهم وقد علمت انكث متي ضربت ما 
خر CN‏ من القسم في المقسوم عليه عاد مالک الذي 
قسمته وهو شيء فقل شيء ودرهمان في النصف الذي هو 
القسم فیکون نصف شی ودرهما یعدل شیٹا فالفیت نصف 
شيء A‏ شي s‏ وبقي درهم بعدل نصف din old 5 gt‏ 
يكون الشيء یعدل درهمین وااخر اربعة ٭ | 

فان قال عشرة قسمتها قسمين فضربت احدهما في 
عشرة والقسم الآخر في نفسه فاستويا. فقياسه أن ' تضرب 
Vus‏ في عشرة فیکون عشرة اشياء ثم تصرب عشرة الا شیا 


۳۵ 


یعدل احدا وثمانين شینا فاجبر الماية والمال بالعشرين الشيء 
وزدها عل ي الواحد والثمانیں فتکون ماية N‏ یعدل A‏ جدر 
وجذرا قيصف الاجذار فیکون خمسین و نصفا واضربها في 
We‏ فيكون الفين و + خمسمایة و خمسین وربعا فانقص منها 
e‏ فيبقي الفان واربع ماية وخمسون وربع فخذ جذرها وهو . 
تسعة واربعون و نصف فانقصها من نصف ااجذار وهو خمسون 
و نصف فيبقي واحد وهو احد الفسمین * 

فان قال عشرة اقفزة حنطة او pad‏ بہت کل واحد 
منهما بسعز ثم جمعت ثمنهما فکان ما اجتمع مثل فصل 
ما ہیں السعرین ومثل ما ہیں الکیلیں فغذ ما ab‏ 
= اخذت اربعة وستة فقلت بعت کل dol,‏ 


من الربعة بشيء فضربت de‏ في شيء Ae) shad‏ 
اشیاء. وبعت السته کل واحد : بمثل نصفت الشیء الذي 
بعت به الأزبعة وان = بثلثه وان شيت بربعه وما 
شت فانه جوز فاذا كان بیعک الاخربصفت شی فاضرب 
نصف شيء في ست فیکون BU‏ اشیاء فاجمعها مع الاربعة 
الاشياء فتکون سبعة اشیاء تعدل ما بين الکیلیں وهو قفیزان 
وفصل ما بين السعربن وهو نصف شيء فيكون سبعة اشیاء 
تعدل اثني ونصف شيء فالق نصف شيء من سبعة اشیاء 


re 


الغمسة ااشیاء علي عشرة الا شیئا واخذت نصف ما خرج 
کان ذلكث A‏ نصف الغمسة الشیاء علي العشرة N‏ 
شيئًا فاذا اخذت نصف الخمسة ااشیاء صار شینین ونصفا 
وهو الذي تريد ان تقسمه علي عشرة لا شیثا [یخرج ] يعدل 
خمسين الا خمسة اشیاء لانه قال تضم اليه احد القسمين 
مضروبا في خمسة فیکون ذلكث كله خمسين وقد علممت 
اٹ متي ضربت ما خرج لک من القسم في المقسوم عليه 
عاد الال ومالكث شيئان cha,‏ فاضرب عشرة الا شینا في 
خمسين الا خمسة اشياء فيكو ذلك خمسماية درهم وخمسة 
اموال لا ماية شيء يعدل شینین ونصفا فاردد CNS‏ الي 
مال واحد فیکوں ذلكث ماي درهم Mey‏ الا عشرين شیئا 
يعدل ‏ نصف شيء فاجبر QU CSS‏ وزد العشرين الشيء 
علي نصف الشيء mad‏ معت مايه درهم ومال dos‏ 
عشرين شیا ونصف شيء فنصف الاشياء واضربها في مئلها 
وانقص منها الماية وخذ جذر ما بقي وانقصه من نصف الاجذار 
وهو عشرة وربع فيبقي ثمانية وهو احد القسمیں * 

فان قال عشرة قسمتها قسمین فضربت احد القسمين في 
نفسه فكان مثل الاخر ael‏ وٹمانیں „ فقياس ENS‏ أن 
تقول عشرة لا شيئًا في مثلها dle‏ ومال الا عشرين شیا 


rr 


الشي: فیکون معكث ماية واربعة اموال وسدس مال يعدل 
احدا وأربعين شيمًا وثلثي شيء فاردد دلت الي مال وقد 
علمت أن الال الواحد من اربعة اموال وسدس هو خمسها 
وخمس خمها فخذ من جميع ما معكث الخمس وخمس 
الغمس فيكون معكث اربعة وعشرون ومال Jan‏ عشرة اجذار 
ان العشرة من احد واربعین شیتا وثلثي شيء خمسها وخمس 
خمسها فنصف الجذار وهي خمسة واضربها في مثلها فتكون 
خمسة وعشرين فانقص منها الاربعة والعشرین التي مع 
JUI‏ يبقي واحد نغذ جذره وهو واحد فانقصة من نصف 
الاجذار وهي خمسة فبقي اربعة وهواحد القسمین ٭ geh‏ 
بان كل شینین تقسم هذا علي هذا وهذا علي هذا فانک اذا 
ضربت الذي ga‏ من هذا في الذي ضفري من هذا كان 
lool,‏ أبدا * 

فان قال عشرة قسمتها قسمین وضربت احد القسمين 
في خمسة وقسمته علي الاخرثم القیت نصف ما اجتمع 
معكث وزدته علي المضروب في خمسة نکان خمسین درهما 
فان قياس ذلكث ان تاخذ شیثا من العشرة فتضربه في 
خمسة فیکون خمسة اشیاء مقسومة علي الباقي من العشرة 
وهو N‏ ماخوذ نصفه ومعلوم ان اذا قسمت 


۳ 


۳۳ 


Sle,‏ يعدل احد عشر شیا فنصف الاشیاء فتکون خمسة 
ونصفا فاضرها في مثلها فتكون ٹلئیں وربعا فانقص مھا 
الشمانية والعشرین التي مع الال فيبقي uU‏ وربع * 
جذر ذلكث وهو واحد ونصف فانقصه من نصف الاجذار 
يبقي اربعة وهو احد * 

فان قال عشرة قسمتها قسمین فقسمت هذا علي هذا 
وهذا علي هذا فبلغ دک درهمين وسدسا + فقياس 
ENS‏ انگ اذا ضربت كل قسم في نفسه ثم جمعتهما كان 
مثل احد القسمين اذا ضربت احدهما في لاخر ثم ضربت 
الذي اجتمع معكث من الضرب في الذي بلغ القسم وهو 
التاں وسدس فاضرب عشرة الا شینا في Mes‏ فتکون ماية 
ومالا لا عشریں U‏ واضرب شینا في شيء فيكون مالا 
CCC‏ 
شیثا مضروبا في عشرة الا شیثا وذلف Lus‏ اشیاء الا مالا 
مضروبا في ما خرج من القسمين وهو انان وسدس che‏ 
اک احدا وعشرين شیثا , مالین وسدسا 
Jaw‏ ماية ومالين الا عشرين شیا فاجبر دلکت وزد مالین 
وسدسا علي ماية ومالين الا عشرين شیثا وزد العشرين الشيء 
الناقصة مى الماية والمالين علي الواحد والعشرين الشيء وثلثي 


۳ 


عشرين U‏ فيبقي ماية الا عشرين شیا یعدل اربعین درهما 
فاجبر الماية بالعشرین الشيء فزدها علي الربعیں فیکون ماية 
das‏ عشرين شيئًا واربعين درهما فالق الاربعين من الماية 
فيبقي ستون درهما تعدل عشرين شیا فالشيء الواحد dox)‏ 
ثلثة وهو احد القسمینی * 

وان قال عشرة قسمها قسمیں فضربت كل قسم في نفسه 
وجمعم‌ما وزدت عليهما فصل ما بين القسمیں من قبل أن 
تضربهما فبلغ ذلكث dey!‏ وخمسین درهما فان قياسه ان 
تضرب عشرة الا شینا في مثلها فتكون ماي ومالا لا عشرین 
شيا وتضرب الشيء الثاني من العشرة في dia‏ فيكو مالاثم 
N‏ ذلكث فيكون Ble‏ ومالين الا عشرين شینا JU,‏ زددت 
عليهما فصل ما بينهما قبل أن تضربهما فقلت فصل ما 
بیهما عثرة الا شيثين فجميع ذلك ماية وعثرة ومالن J‏ 
اثنين H‏ يعدل اربعة وخمسین درهما ناذا جبرت 
وقابلت قلت ماية وعشرة دراهم ومالن يعدل اربعة وخمسين 
درهما والنیں وعشرة شینا فاردد المالين الي . مال وأحد وهو 
أن تاخذ نضف ما معکت فیکوں خمسة وخمسين درهما 


N‏ يعدل سبعة وعشرين درهما واحد عشر شینا فالق سبعة 
وعشرين من خمسة وخمسين فبقي ثمانية وعشرون درهما 


فان JU‏ مائل فقال عشرة قسمتا قسمین ثم ضربت 
احدهما في الاخر فکان واحدا وعشرین درهما فقد علمت 
ان احد الفسمين من العشرة شيء ولاخر hus‏ الا شیثا 
فاضرب شیا d‏ عشرة الا US‏ فیکوی عشرة اشیاء الا مالا 
يعدل احدا وعشرين فاجبر العشرة الاشياء JUL‏ وزده علي 
aol‏ والعشرين فيكون عشرة اشياء تعدل احدا وعثریں 
درهما N‏ فال نصف الاجذار فتبقی خمسة فاضرها في Wee‏ 
تکی خمسة وعشرين فالق es‏ الواحد والعشرين التئن مع 
الملل فتبقي اربعة فتأخذ جذرها وهو اثنان فانقصه من نصف 
الاجذار وهي خمسة يبقي BD‏ ودلكث احد القسمین وان 
شيت زدت جذر الاربعة علي نصف الاجذار فیکون سبعة 
وهو احد .القسمين وهذه المسّلة التي تعمل بالزيادة 
Lan,‏ ٭ 


ثم الفيت القل من AM‏ فبقي اربعون ‏ قياسه ان تصرب 
عشرة الا Uus‏ اي ہے مایة وال الا عشرین ہت 
وتضرب شیٹا في شيء فيكون مالا فتنقصه من SW, A‏ ال 


۳۹ 


مثلها فتكون E‏ وعشرین فالق متا الواحد والعثرين التي 
مع المال فيبقي اربعة فخد جذرها وهو اثنان فانقصه من نصف 
الجذار التي هي خمسة فبقي BY‏ وهو احد النسمیں والاخر 
سبعة فقد اخرجنک هذه المسئلة الي احد الابواب الستة وهو 
أموال sass‏ تعدل جذورا * 

المسئلة السادسة * مال ضربمت D‏ ربعه فعاد 
UI‏ وزيادة اربعة وعشرين درهما ٭ فقياسه أن تجعل مالف 
شیا ثم تضرب ثلث شيء في ربع شيء فیکون نصف 
سدس مال يعدل شینا واربعة وعشرين درهما ثم تضرب نصف 
سدس مال في اثني عشرحتی تكمل مالک فاضرب الشيء 
في اثني عشر يكن اثني عشر شیا وامرب الربعة والعشرين في 
اثني عشر فيصير معكث مايتان وثمانية وثمانون درهما وائني 
عشر جذرا يعدل مالا فنصف الاجذار تكون ستة واضربها في 


مثلها وزدها علي مايتين وثمانية وثمانين فتكون ثلثماية واربعة 


وهي ستة فيكون دلکب اربعة وعشریں وهو الال فقد 
ا Al-‏ احد الیواب الستة وهو gem‏ 


وعدن as‏ اموالا * 


۳۸ 


الاجذار واضربها في . A‏ عشر وربعا فزدها علي 
الاعداں وهي i‏ وثمانية وعشرون فتكون مایتین وأربعين 
وربعا de?‏ جذرها خمسة عشر ونصفا فانقص منه نصف الاجذار 
وهو ثلثة ونصف فبقي انی عشر وهو الال فقد اخوجتکت 
هذه المسثلة الي احد البواب الستة وهو اموال وجذور 
۔تعدل عددا ٭ ۱ 
والمنثلة الغامسة ٭ عشرة Veri‏ قسمين ثم ضربت 
كل قسم في نفسه وجمغتهما UG‏ ثمانية وخمسیری درهما * 
قيامه ان تجعل احد القسمين شيا والاخر عشرة الا شیثا 
فاضرب عشرة الا شيدًا في مثلها فيكون مايه ومالا الا عشرين 
شیئا ثم تضرب Uus‏ في شيء فيكون مالا ثم جمعهما فیکون 
داكث A‏ ومالين الا عشریں شیئا يعدل ثمانية وخمسين 
درهما فاجبر Bl‏ والمالين بالعشرين الشيء الناقصة وزدها علي 
الثمانیة والغمسين فيكو ماية ومالين يعدل ثمانية وخمسین 
درهما وعشرين شیثا فاردد ذلكث الي مال واحد وهو ان 
soli‏ نصف ما معکٹ فیکوں خمسیں درهما NM‏ يعدل 
تع وعشرین درهما وعشرة اشياء فقابل به C CS,‏ 
تلقي iP‏ تسعة وعشرین فيبقي احد وعشرون ومال 
يعدل عثرة اشباء فنصف الاجذار تکون خمسة واضربها في 


rv 


الفسمين شینا والاخر عشرة الا شینا ثم تفسم عشرة الا شيمًا علي 
شيء لیکون اربعة وقد علمت انكث متي ما ضربت ما خرج 
لٹ من التسم في التسوم عليه عاد امال الذي قسمته 
والنسم في هذه المسثلة اربعة والمقسوم عليه شيء فاضرب اربعة 
في شيء فيكون اربعة اشياء تعدل المال الذي قسمته وهو 
عثرة الا شيثا فاجبر العشرة بالشيء وزده علي الربعة الاشياء 
فيكو خمسة اشياء Jas‏ عشرة فالشيء الواحد GU‏ وهو 
احد القسمين فقد اخرجتک هذه المسثلة الي احد الابواب 
الستة وهو جذور تعدل عددا * 

والمسثلة الرابعة * مال ضربت el‏ ودرهما في ربعه 
ودرهم فکان عشربن * قیاسه ان تضرب ثلث شيء في 
ربع شيء فیکون نصف سدس مال وتضرب درهما في ثلث 
درهم فیکوں ثلث شيء ودرهما في ربع شيء بربع شيء 
ودرهما في درهم بدرهم = کله نصف سدس مال eL,‏ 
شيء وربع شی ودرهم يعدل عشرين درهما فالق من 
العشرين درهما بدرهم فيبقي = درهما تعدل نصف 
سدس مال وثلث شی وربع شيء وكمل مالک واکماله 
ان تضرب كل ما معكث في اثني عشر فيصير معكث مال 
وسبعة اجذار يعدل مايتين وثمانیه وعشرين درهما . 


۳۹ 

نفسه dU‏ من العشرة اثنان وهو القسم الاخر فقد اخرجتكث 
هذه - الي احد البواب الستة وهو Spel‏ تعدل جذورا 

فاعلم ذلك * 
والسئلة الثانية * عشرة قسمتها قسمین فضربت کل 
قسم في نفسه ثم ضربت العشرة في نفسها فكان ما اجتصع من 
ضرب العشرة في نفسها Jio‏ احد القسمین مضروبا في نفسه 
مرتين وسبعة اتساع مرة او مثل الاخر مضروبا في نفسه ست 
مرات وربع „ فقیاس ذلكث ان تجعل احد القسمین 
U‏ وااخر عشرة لا شیثا فتضرب الشيه في نفسه فيكون مالا 
ثم في أثنين وسبعة اتساع فیکون مالين وسبعة اتساع مال ثم 
تضرب العشرة في مثلها فیکون dle‏ تعدل مالين وسبعه اتساع 
مال فاردده الي مال واحد وهو تسعة اجزاء. من خمسة 
وعشرين جزءا وهو خمس واربعة اخماس الغمس فخذ خمس 
AUI‏ واربعة اخحماس خمسها وهو ستة وثلثون. تعدل مالا * 
جذرها K‏ وهو احد القسمین والاخر اربعة لا معالة فقد 
اخرجتكث هذه ELT‏ الي احد الابواب الستة وهو اموال 

تعدل Jose‏ * 
والمسثلة الثالثة * عشرة قسمتها قسمين ثم قسمت احدهما 
على الاخر فخرج القسم اربعة * فقياسه ان تجعل احد 


۳۵ 


باب السائل الست * ody‏ قدمتا قبل اباب العساب 
ووجوهه ست مسائل (glen‏ امكلة للستة الابواب التقدمة في 
صدر كتابي هذا الذي اخبرت ان متها ثل لا تتصف فيها 
الاجذار وذکرت ان حساب الهبر والمقابلة لا بد ان Core‏ 
الي باب منها ثم اتبعمت ذلكث من السائل ا یقرب 
من الفهم وتحق فيه الونة وتسهل فيه الدلالة ان شاء الله 
تعالي * 

فالولي من الست نمو تول = قسمین 
فضربت احد القسمين في الاخر ثم ضربت احدهما في نفسه 
فصار المصروب في نفسه مشل احد القسمین في الخر اربع 
مرات ٭ فقیاسه ان ant‏ احد القسمیں Vu‏ ولاخر 
عشرة cou V‏ شيا في عشرة الا شیما فیکون عشرة 
اشیاء الا مالا ثم تضربه في اربعة لقولكث اربع مرات G‏ 
اربعة امتال الضروب من احد القسمین والاخر فیکوں ذلكث 
اربعين شیٹا الا اربعة اموال ثم تضرب شیثا في شيء وهو 
احد القسمين في نفسه فيكون مالا يعدل اربعين شيئًا لا اربعة 
اموال فاجبرہ بالاربعة الاموال boi,‏ علي SU‏ فیکون أربعين 
Uad‏ يعدل dnc‏ اموال JUG‏ الواحد يعدل ثمانية اجذار 
وهو اربعة وستون جذرها ثمانية وهو احد القسمين المضروب في 


E 
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l. LZ‏ فلم تستقم له مور انه من ٹل اجناس 
Ai‏ اموال وجذور وعدد وليس معها ما يعادلها فتصور وقد 
. لها صورة لا تحسن فاما اضطرارها باللفظ فبين Ad,‏ 
انكث قد علمت ان معكث N Al.‏ لا عشرين جذرا Lb‏ 
زدت lele‏ خمسين وعثرة اجذار صارت مایة وخمسیں وماا 
الا عشرة اجذار لن هذه العشرة الاجذار المزيدة جبرت من 
= الناقصة عشرة اجذار فبقيت ماية وخمسون 
ومال الا عشرة اجذار وقد كان مع الاية مال فلما نقصت 
من الماية u‏ المستشنيين من الغمسين ذهب مال بمال 
وبقي عليكث مال فصارت ماية وخمسين الا مالا Wy‏ عشرة 
اجذار ودلک ما اردنا أن نہیں * 


n 


"qe‏ صورة ذلکث خط اب وهو جذر مايتين وس | الي 
نقطة + هي العشرة المعلومة وتخرج من نقطة ب خطا 
الي نقطة د وتجعل العشرین وتحمل من ب الي نقطة ہ 
مثل خط جذرمایتین وهو مثل خط اب وقد تبين لنا ان خط 
جب هو ما بقي من العشرين بعد القاء جذر الاینین فاردنا 
ان ننقص خط + ب من خط × د فاخرجنا من نقطة ب 
خطا الي نقطة j‏ وهو مثل خط | ج الذي هو العشرة فصار 
Baar‏ خط زد مدل خط زب وخط بد وقد.تبين لنا ان 
ذلک كله ثلفون وقطعنا من خط «د مدل خط جب وهو 
خط وح فتبين لنا ان خط حد هو ما بقي من خط رد الذي 
هو POM‏ لنا ان خط reo‏ جذر مایتین وخط رب 
و ب ج جذرالايتين Lal‏ فلما صار خط ہم مثل خط جب 


ue‏ لنا أن الذي نقص من خط زد الذي هو لشو جذرا 


rr 


فاما علة جذر مايتين الا عشرة مجموعا الى عشرين لا جذر 
مایتین فان صورة ذلك خط اب وهو جذرمایتین فمن ١‏ الي 
il‏ ج هو العشرة A‏ من جذر مايتين هو الباق من خط 
اب وهو خط جب ثم تخرج من نقطة ب خط الي نقطة 
د وهو خط العشرين وهو مثلا خط اج الذي هو عشرة فمن 
نقطة ب الي نقطة « مثل خط اب وهو جذر مايتين Là]‏ 
والباقي من العشرين هو من نقطة « الي نقطة د فلما Gal‏ 
ان جمع ما بقي من جذر امایتیں بعد طرح العشرة وهو خط 
جب الي خط os‏ الذي هو عشرون الا جذر مايتين فقطعنا 
من خط به مثل خط جب وهو خط زه وقد كان تبين 
لنا ان خط اب الذي هو جذر مايتين مثل خط ب× وان 
خط | ج الذي هو العشرة Uie‏ خط ب ز والباقی من خط 
اب الذي هو جب مثل الباقي من خط به الذي هو زه 
زدنا علي خط ود خط زه فتبين U‏ أنه قد نقص مس خط 
بد الذي هو عشرون مثل خط اج الذي هو عشرة وهو خط 
بر وبقي لنا خط زد وهو عشرة وذلكث ما اردنا ان نبين 


وهذه صورته * 
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ارايتكث في عمل الضعاف فما بلغ فاقسمه علي اريعة اوعلي 
ما اردت أن تقسم عليه واعمل به كما عملت * EIS‏ 
أن أردت RD‏ اجذار تسعة او اکثر او نصف جذر AA‏ او 
اقل اوما كان فعلي هذا القياس فاعمله تصب ان شاء الله 
JW‏ * 

وان اردت أن تضرب جذر تسعة في جذر اربعة فاضرب 
تسعة في اربعة فیکون ستة وثلئیں فخذ جذرها وهو ستة وهو 
جذر - مضروب في جذر اربعه = , اردت 
ان تضرب جذر خمبة في جذر عشرة ناضرب خمسة في 
عشرة فجذر ما بلغ هو الشيء الذي تریده * فان اردت 
ان تضرب جذر ثلث في جذر نصف فاضرب ثلثا في نصفه 
فیکون سدسا "P‏ هو جذرالثلث مضروب في جذر 
النصف * وان اردت ان تضرب جذري تسعة في ثلثة 
اجذار اربعة فاستخرج جذري تسعة علي ما وصفت لک 
حتي تعلم جذر اي مال هو CNIS,‏ فافعل بثلثة اجذار 
i‏ حتي تعلم جذر اي مال هو ثم اضرب امالیں احدهما 
في الاخرنجذر ما اجتمع CS‏ هو جذري تسعة في * 
اجذار اربعة g,‏ كلما زاد می: الاجذار او نقص فعلي هذا 
الثال فاعمل به * 


7 
فیکوں جذر ما اجتمع مثل نصف جذر دل JU‏ * 
وکذاک & اربعة اواقل من ذلك او اکثر بالغا ما بلغ في 
النقصاں Jie, * Se,‏ ذلک اذا اردت ان تضعف 
= أثنين في أثنين ثم في تسعة فیکون ستة 
, فغذ D‏ يكون ستة وهو ضعف جذر = وكذلئك 
لو اردت ان تضعف جذر تسعة ثلث مرات ضربت S‏ 
ثلثة ثم في تسعة فيكون احد وثمانين فغذ جذره تسعة A‏ 
جذر تسعه مضاعفا ثلث مرات *# فان اردت ان xU‏ 
نصف جذر تسعة فانک تضرب نصفا في نصف فيكون ربعا 
ثم تضرب ربعا فی تسعة فیکون أثنين وربعا فتاخذ جذرها 
وهو واحد ونصف وهو نصف جذر تسعة وكذلكث ما زاد او 
نقص من المعلوم والاصم فهذا طربقه * 
pal‏ * وان ارت ان تسم جذر تسعة علي جذر 
اربعة فانکث تقسم تسعة علي اربعة فیکون اثنين وربعا نجذرها 
هو ما يصيب الواحد وهو واحد و نصف * وان اردت أن 
تقسم جذر اربعة علي جذر تسعة فانكث تقسم اربعة. علي 
تسعة فيكون اربعة تساع واخد فجذرها ما يصيب الواحد وهو 
ٹلٹا واحد * فان اردت ان تقسم جذري تسعة علي جذر 
اربعة او غیرها من الموال فائعف جذر التسعة علي ما 
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زایدا او ناقصا مدل الا شيئا في زيادة شيء فالضرب الخیر 

ناقص ابدا ٭ فاعلم ذل Why‏ التوفیق * 
باب الجمع MN‏ * اعلم ان جذر مايتين لا عشرة 
مجموع الي عشرين ال جذر مايتين فانه عشرسوا * وجذر 
مایتین الا عشرة منقوص من عشرين الا جذر مايتين فهو cg‏ الا 
جذري مايتين وجذرا مایتیں هو جذر ای Ae‏ وماية 
Shey‏ الا عشرين جذرا مجموع اليه خمسون وعشرة اجذار الا 
مالين فهو ماية وخمسون الا مالا ولا عشرة اجذار * وماية 
ومال الا عشرین hòr‏ منقوص منه خمسون وعشرة اجذار الا 
مالين فهو خمسون درهما وثلئة اموال N‏ جذرا * وانا 
= ذلك في صورة تودي الي الباب ان شاء الله 
تعالي ٭ واعلم ان كل جذر مال معلوم او اسم تريد ان 
تضعفه ومعني أضعافكث ایاه ان تضربه في اثنين فينبغي ان 
تضرب النين في أثنين ثم في الال فیصیر جذر ما اجتمع 
مثلي [ جذر] ذلكث الال * وان اردت BU‏ امثاله ناشرب 
ثلثه في BB‏ ثم في الال فيكو جذر ما Sa‏ امثال 
جذر ذاک الال الول وکذلک ما زاد من الاضعاف gh‏ نقص 
فعلي هذا المثال فقسه . * وان اردت أن تاخذ نصف جذر 


مال فینبغي ان تضرب نصفا في نصف فيكون ربعا ثم في الال 
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فيكون عشرة اشياء الا مالا = وان قال عشرة وشيء في شید 
الا عشرة قلت شيء في ns‏ عشرة اشیاء زايدة وشيء في 
شيء مال زايد و الا عشرة في عشرة ماية درهم ناقصة وا 
عشرة في شی بعشرة اشیاء ناقصة فتقول مال الا ماية euo‏ 
بعد ان قابلت به ودلكث أن تضرع عشرة اشیاء زايدة بعشرة 
اشياء ناقصة فيبقي مال . درهم * وان قال عشرة 
درهم ونصف شيء في نصف درهم Jb‏ خمسة اشیاء قلت 
نصف درهم في عشرة dua?‏ دراهم زايدة ونصف درهم في 
نصف شي: بربع شيء زايد والا خمسة اشیاء في عشرة دراهم 
خمسون جذرا ناقصة فیکون جمیع ذلكث خمسة دراهم JY‏ 
تسعة واربعیں جذرا , ارباع جذر ثم تضرب خمسة 
اجذار ناقصة في نصف جذر زايد فيكون مالين ونصفا Lab‏ 
Qa.‏ خمسة دراهم الا مالين h U,‏ تسعة واربعين جذرا 
b,‏ ارباع جذر * فان قال hn‏ وشيء في شيء اا 
عشرة فكانه قال شيء وعشرة في شيء الا عشرة فتقول شيء 
في شيء مال زايد وعشرة في شيء عشرة اشياء زايدة ولا 
عثرة في شيء عشرة اشياء Lib‏ فذهبت الزيادة بالتقصان . 
وبقي JU‏ ولا عشرة في عشرة ماية L=‏ من الال فجميع 
ذلك مال الاماية درهم * وكل ما كان من الضرب 
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قلت عشرة في عشرة dle‏ وعشرة في شيء عشرة اشباء وعشرة 
في شيء عشرة اشیاء ايضا وشيء في شيء مال زايد فیکون 
ذلك ماية درهم وعشرين N., U‏ زايدا * وان قال 
عشرة ألا شینا في عشرة لا شیئا قلت عشرة في عشرة بماية Wy‏ 
شيئا في عشرة عشرة اشیاء Lib‏ ولا Le‏ في عشرة عشرة 
اشياء ناقصة ولا شیثا في الا E‏ بمال زايد فيكون ذاک dhe‏ 
ومالا الا عشرين شیا * , انه قال لک درهم الا 
سدسا في درهم الا سدسا یکون خمتة اسداس في مثلها وهو 
خمسة و عشرون je‏ من سنة وٹلئیں من درهم وهو ob‏ 
و سدس السدس وقیاسه ان .تضرب درهما في درهم فیکون 
درهما ولا سدسا في درهم بسدس ناقص ولا سدسا في درهم 
بسدس ناقص فيبقي لئان ولا سدسا في الا سدسا بسدس 
السدس زایدا o s,‏ وسدس السدس ٭ فان قال 
عشرة الا شیثا في عشرة وشيء قلت عشرة في عشرة بماية ولا 
Cc‏ في عشرة عشرة اشیاء ناقصة وشيء في عشرة عشرة 
اشیا: زايدة ولا شیئا فی شيء مال ناقص فیکوں A‏ ماية 
درهم الا ox M.‏ وان قال عشرة الا شيا في شي: قلت 
عشرة في شيء عشرة اشیاء ولا شیئا في شی مال ual‏ 


D 


E 
a * 


۳ 


فالضرب الرابع ناقص ٭ , عشرة وواحد في عشرة 
واثنين فالعشرة في العشرة ماية والواحد في العشرة عشرة زايدة 
والثنان في العشرة عشرون زايدة والواحد ف الاثنين اثنان زایدان 
فذاک كله dh, O, Sle‏ & واذا كانت عشرة الا واحدا 
في عشرة الا واحدا فالعشرة في العشرة ماية والواحد الناقص في 
العشرة عشرة Lb‏ والواحد الناقص U‏ في العشرة عشرة ناقصة 
ودلكث Lil?‏ والواحد الناقص في الواحد الناقص واحد زايد 
نذلک احد وٹھمانوں X‏ واذا کان عشرة وائنان في عشرة 
الا lool,‏ فالعشرة في العشرة Sle‏ والواحد الناقص في العشرة 
عشرة ناقصة والثنان الزایدان في العشرة عشرون زايدة نذا 
dle‏ وعشرة والاثنان الزايدان في الواحد المنقوص الئان ناقصان 
فذاک كله ماية ثمانية * ونما بیست هذا ليستدل به علي 
ضرب الاشیاء بعضها في بعض اذا كان lees‏ عدد او استثئیت 
من عدد او استشني منها oae‏ * فاذا قيل لك عشرة الا شيئا 
ومعني الشيء hell‏ في عشرة فاضرب عشرة في عشرة يكون 
b N, A-‏ في عشرة یکوں عشرة Jar‏ ناقصة فتقول مایة الا 
عشرة أشياء ٭ فان قال عشرة وشيء في عشرة فاضرب 
ite‏ في عشرة يكو ble‏ وشیثا في عشرة بعشرة al‏ زايدة 
یکوں ماية وعشرة اشياء * وان قال عشرة وشيء في مخلها 


ووجدنا کل ما يعمل به من حساب الجبر والقابلة لا بد ان 
= الابواب الستة التي وصفمت في كتابي هذا 
وقد اتيت علي تفسيرها فاعرن ذلك * 
الهذور بعضها في بعض اذا کانت منفردة أو كان معها عدد اوکان 
مستثنی منها aas‏ أو کانت مستثناة من عدد وكيف "جمع 
بعضها الي بعض وكيف تنقص بعضها من بعض * اعلم أنه لا 
بد لكل عدد پضرب في عدد من أن يضاعف احد العددين بعدد 
ما في الآخر من الاحاد k‏ فادا كانت عقود ومعها احاد أو 
مستشنیا منها احاد فلا بد من ضربها اربع مرات العقود في 
العقود والعقود في ااحاد والاحاد في العقود والاحاد في الاحاد * 
فاذا. كانت الاحاں التي مع العقود زايدة جميعا فاضرب 
الرابع زاید Val‏ ٭ ودا كان احدهما زایدا والاخر ناقصا 


خ۴ 


الاجذار الذي هو واحد ونصف في مثله وهو اندان وربع ثم 
by;‏ في خط م ط مثل خط اه وهو خط Jb‏ فصار خط de‏ 
مثل خط cl‏ وخط كن مثل خط Jb‏ وحدث G‏ 
مربع متساوي الضللع والزوايا وهو سطے ح م وقد تبين لنا 
ان خط ام مثل خط مل cl bsy‏ مثل خط حل 
فبقي خط ح ج مثل خط نر وخط من مثل خط nr‏ 
فنفصل من سطے ہ ب مثل سطے كل وقد علمنا ان سطے 
ار هو الربعة الزايدة علي Hla‏ الاجذار فصار سطع ان 
وسطے كل مدل سطع ار الذي هو الربعة العدد فتبين 
لنا ان سطع ےم هو نصف الاجذار الذي هو واحد ونصف 
في مثله وهو اثنان وربع وزيادة الربعة التي هي سطع آن 
وسطم كل وقد بقي لنا من ضلع المربعة الاولة التي هي سطے 
اد وهو المال كله نصف الاجذار وهو واحد ونصف وهو خط 
ح ج ناذا زدناه على خط اح الذي هو جذر سطم حم وهو 
انان ونصف [وزدنا عليه حط ح ج الذي هو نصف MS)‏ 
ااجذار وهو واحد ونصف ] فبلخ ذلكث كله اربعة وهو خط 
اج وهو جذر اال الذي هو سطم اد وهذه صورته وذلكث ما 
اردنا أن نہیں * 


۱۳ 


الذي هو نصفت الاجذار بقي خط اج وهو EU‏ وهو جذر Jul‏ 
الول * فان زدته علي خط جح الذي هو نصف الجذار 
بلغ ذلكث سبعة وهو خط رج ویکوں جذر مال اکثر من 
هذا الال اذا زدت عليه واحدا و عشرين سار ذلک مدل 
عشرة اجذاره وهذا صورته وذلک ما اردنا أن نبين 

Je 


اما 0 اجذار واربعة من العدد يعدل مالا انا „ 
امال سطعا مربعا مجهول الضلاع متساوي الضلاع والزوايا وهو 
سطے ار نہذا السطم كله جمع Ee‏ الاجذار واثربعة التي 
ذكرناها وکل سطے مربع فان احد اضلاعہ في واحد „ 
فقطعنا من سطے إن سطے ون فجعلنا احد اضلاعه الذي 
هو ج الثلثة التي هي عدد ااجذار وهي مثل رد فتبين لا 
إن سطع or‏ هو الربعة المزيدة علي الاجذار نقطعنا ضلع 
s‏ ج الذي هو ثلثة اجذار بنصفین علي نقطة ح ثم Lie‏ 
منه سطىا مربعا = وهو ما كان من ضرت نصف 


Ir 


م فتبين لنا ان خط N‏ مثل خط ےج وقد تبین لنا أن 
خط مط مثل خط جد فزدنا علي خط be‏ علي استقامة 
مدل فصل جح علي be‏ ليتربع السطم فصار خط Sb‏ مدل 
خط كم وحدث سطم مربع متساوي الضلاع والزوايا وهو 
سطے مط وقد كان تبين لنا ان خط Sob‏ خمسة واضلاعه مثله 
فسطعه اذا خمسة وعشرون وهو ما اجتمع من ضرب 
نصف Nell‏ في مثلها وهو خمسة في خمسة يكون خمسة 
e;‏ وقد كان تبين لنا ان تل تب هو الواحد 
والعشرون التي زيدت علي الال فقطعنا من سطے وب سنا 
Sb‏ الذي هو احد اضلاع be ce‏ بقي سطے lb‏ * واخذنا 
من خط کم خط كل وهومثل خط c‏ لنا أن 
خط طح مثل خط مل وفصل من خط م ڪ خط ل ك وهو 
de‏ خط كح فصار سطے مر مثل سطم طا فتبين لنا أن 
ge‏ مزیدا عليه ملم CU‏ 
وعشرون وقد كان سطے مط - وعشرین فلما نقصنا من 
سملم مط Ce‏ مر الذين هما واحد وعشرين بقي 
لنا ge‏ صغير وهو سطع رك وهو فصل ما بين Las‏ 
وعشرين وواحد وعشرين وهو أربعة وجذرها خط 5 وهو 
مثل خط ح١‏ وهو GU‏ * نقصتهما من خط مج 


۱ 
علي تسعة ed uad,‏ السطم العظم الذي هوسطم ره فبلغ 
الكت كله ہی س تہ یں سی سس 
اضلاع السطم العظم فاذا نقصنا منه مدل ما زدنا عليه وهو 
خمسة بقي RU‏ وهو ضلع سطم آب الذي هو JUI‏ وهو جذره 
وا مال تسعة وهذه صورته 


3 


واما مال واحد وعشرون درهما Jum‏ عشرة اجذاره فانا 
مجعل JUI‏ سطعا مربعا مجهول الاضلاع وهو سطے اد ثم نصم 
اليه سطعا متوازي الضلاع عرضه مثل احد اضلاع سطس اد وهو 
N‏ والسطى دب فصار طول السطعين جمیعا ضلع جه 
وقد bale‏ ان طوله عشرة من العدد لان كل سطے مربع 
متساوي الاضلاع والزوایا فان أحد اضلعه مضروبا في واحد جذر 
ذل السطم وني اثنين جذراه فلما قال مال واحد وعشرون 
Jas‏ عشرة اجذاره علمنا ان طول ضلع = اعداد لن 


| ۰ 


ليتم لنا بناء الستلم الاعظم بيا نقص من زوایاه الربع لن کل 
. عدد يضرب ربعه في مثله ثم في اربعة یکوں مثل ضرب نصفه 
في مثله فاستغنينا بضرب نصف الاجذاري مثلها عن الربع في 
مثله ثم اربعة و هذا صورته | 


وله Lal‏ صورة اخري تودي الي هذا وهي سطم اب وهو 
لمال فاردنا ان نزید عليه مثل عثرة اجذاره فنصفنا العشرة 
فصارت خمسة فصیرناها سطعين علي جنبتی سطم اب وهما 
سطعا ج د فصار ظول کل سطے منهما خمسة اذرع وهو نصف 
العشرة الاجذار وعرضه مدل ضلع سطے اب فبقيت U‏ 
مربعة من:زوایا سطے اب وهي خمسة في خمسة وهي نصف 
العثرة الاجذار التي زدناها علي جنبتی الس الول فعلمنا 
إن uie‏ الول هوالمال وان السطعين الذين علي جنبتية هما 
Melius‏ فذاک كله تسعة وثلثون و بقي الي تمام e‏ 


الاعظم مربعة خمسة في خمسة فذاكث L=‏ وعشرون فزدناها 


١ 


فهو جذره وکل ضلع من اضلاعه اذا ضربته في عدد من الاعداں 
فما بلغت العداد فهي اعداد جذور ٭ كل جذر مثل جذر 
ذلك السطم فلما قيل ان مع JW‏ عشرة اجذاره اخذنا ربع 
العشرة وهو الئان و نصف وصيرنا کل ربع منها مع ضلع من 
إضلاع السطے فصار مع السطے الول الذي هو سطى اب وعرضه 
انان ونصف وهي سطوح be‏ ڪ ج فعدث سطم متساوي 
c‏ مجهول a‏ ناقص في زوایاہ الربح في کل زاوية من 
النقصان اثنان و نصف في اثنیں و نصف فصار الذي بحتام اليه 
من الزيادة حتي يتريع الستلم ثن و نصف في dia‏ اربع 
مرات ومبلغ ذلك جميعه خمسة وعشرون ٭ وقد bale‏ 
ان e‏ الول الذي هو ستل لمال والربعة السطوح التي حوله 
وهي عشرة اجذارهي تسعة وثلثون من العدد ٭ فادا زدنا 
علیها الغمسة و العشرين التي هي المربعات الربع التي هي 
علي زوایا سم اب تم تربع سے سی سا ro‏ 
وقد bale‏ ان ذلكث كله اربعة وستون واحد أضلاعه Dörr‏ وهو 
ثمانية فاذا نقصنا من الثمانية مثل ربع العشرة Ge‏ طرفي 
ضلع السطم الاعظم الذي هو سط نه وهو خمسة بقي من 
ضلعه ثلثة وهو جذرذلک الال * وانما نصفنا العشرة الاجذلر 
وضربداها في bez, d‏ علي العدد الذي هو تسعة وثلٹوں 
E‏ 


A 


te‏ نصف الاجذار سوا لا زيادة ولا نقصان وکل ما اتاک 
من مالین او اكثر او اقل فاردده الي مال واحد کاعوما بيت 
لكث في الباب الول * 

ما sud e‏ التي تعدل اقموال نحو تک at‏ 
اجذار واربعة من العدد يعدل مالا فقياسه ان تنصف الاجذار 
فتكون واحدا ونصفا فاضربھا في مثلها فتكون اثنين و ربعا فزدها 
علي الاربعة فتكون ستة و ربعا فخذ جذرها وهو اثنان و نصف 
فزده علي نصف الاجذار وهو واحد و نصف فيكون اربعة وهو 
جذرالمال والال K‏ عشر وکل ما كان اکثر من مال أواقل 
فاردده الي مال واحد „ 

نهذه الستة الصروب التي ذكرتها في صدر كتابي هذا وقد 
اتيت علي تفسیرها واخبرت أن منها ÈI‏ ضروب لا تنصف 
فيها الاجذاروقد بیست قياسها واضطرارها ٭ فاما ما يتاج 
فيه الي تنصيف الاجذار من Ball‏ الابواب الباقية فقد وصفته 
بابواب صحعمة و صيرت لكل باب منها صورة يستدل بها علي 
العلة في السصيف + ۱ 
فصورة ذلكث سط مربع مجهول الاضلاع وهو امال الذي تريد 
ان .تعرفه , وهو سطم اب وکل ضلع من اضلاعه 


۷ 


عشر ونصفه Silt‏ ٭ و کذلکت فافعل ہجمیع ما جات 
من الموال والعذوروما Mole‏ من العدد يصب أن شاء الله * 

راما الموال والعدد التي تعدل الیجذور فنصو LAF‏ مال 
واحد و عشرون درهما من العدد يعدل عشرة اجذاره ومعناه 
اي مال ادا زدت عليه واحدا وعشرين درهما كان ما اجتمع 
مثل عشرة اجذار CNS‏ الال * فقياسه أن تنصف الاجذار 
فيكو خمسة فاضربها في . یکوں خمسة و عشرين فانقص 
منها الواحد والعشرين التي ذکر انها مع المال فيبقي اربعة 
فيذ جذرها وهو انان فانقصه من نصف الاجذار وهي خمسة 
فيبقي RD‏ وهو جذرالمال الذي تريده والمال تسعة وان 
شيت فزد الجذرعلي نصف الاجذار فیکوں سبعة وهو جذر 
الال الذي تريده Uy‏ تسعة واربعوی ٭ MU‏ ورات 
Cie‏ مسئلة تخرجث الي هذا الباب فامعن صوایها 
بالزيادة فان لم تكن فهي بالنتصان لا معالة وهذا الباب 
يعمل بالزيادة والتقصان جمیعا ولیس ذلك في غیرد من 
الابواب الثلقة التي تحتاج فيها الي تنصيف الاجذار * 
واعلم انث اذا نصفت الاجذار في هذا الباب وضربتها في 
مثلها نکان مبلغ ذلكث اقل من الدراهم التي مع الال 
فالمسئلة مستحيلة وان کان مثل الدراهم بعينها فجذر JU‏ 
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اذا جمعا , علیهما مثل عشرة اجذار احدمها بلغ ذل 
ثمانية واربعین درهما فينبغي أن ترد المالین الي مال واحد 
وقد علمت ان مالا من . نصنهما ناراد كل شيء في 
المسئلة الي نصفه فكانه تال مال وخمسة اجذار یعدل اربعة 
وعشریں دزهما ومعناه اي مال اذا زدت عليه خمسة اجذارہ 
بلغ ذلک اربعة وعثرين فنصف الاجذار فتكون G‏ 
ونصفا فاضربها في مثلها فتکون ستة وربعا فزدها علي الربعة 
والعشرين فتكون ثلثين درهما وربعا فغذ جذرها وهو خمسة 
ونصف فائقص منها نصف الجذار وهو اٹناں و نصف تبقي 
ثلثة وهو جذر SU‏ والمال تسعة * وكذلك لو قال نصف 
مال وخمسة Merl‏ بعدل ثمانية و عشرين درهما نمعني 
ذلك اي مال اذا زدت علي نصفه مدل Las.‏ اجذارہ 
بلغ ذاک ثمانية و gute‏ درهما فترید ان تكمل مالک 
gly =‏ مالا تاما وهو ان تضعفه فاضعفه واضعف كلما 
معكث مما يعادله فیکون iz, Ye‏ اجذار Que‏ سن 
. درهما فنصف الاجذار تكون خمسة فاضربها في مثلها 
تکون خمسة up‏ فزدها علي الستة * تکون احدا 
وثمانين فخذ جذرها وهو تسعة فانقص منه نصف الاجذار وهو 
خمسة فيبقي اربعه وهو جذر JUN‏ الذي اردته والمال ستة 


۵ 


اربعة اجذار تعدل عشرين والجذر الواحد يعدل خمسة والمال 
الذي يكون منه خمسة ,. * , 
Jay‏ عشرة فالجذر يعدل عشرین والمال الذي یکین منه 
أربعماية * 

ووجدت هذه الضروب BN‏ التي هي الجذور واللموال 
والعدد يقترن فیکون منها RU‏ اجناس مقترنة وهي die!‏ 
وجذور Jas‏ عددا واموال san‏ تعدل hr‏ و جذور 
وعدد تعدل Jd‏ * 

Wh‏ الموال والجذور التي تعدل العده نمثل تولك مال 
وعشرة اجذاره يعدل تسعة وثلئیں درهما ومعناہ اي مال اذا 
زدت عليه مدل عشرة اجذار بلغ دلت كله تسعة , * 
فقياسه أن. تنصف الاجذار رهي في هذه المستله خمسۃ فتضرھا 
Li‏ مثلها فیکون خمسة و عشرين فشزيدها علي التسعة والثلثين 
فيكون اربعة وستین فتاخذ. جذره وهوثمانية فتنقص منه نصف 
الاجذار وهو خمسة فيبقي RD‏ وهو جذر JUN‏ الذي. تريد 
والمال تسعة ٭ و كذلكث لو ذكرمالين اوثلله اواقل.او اکثر 
فاردده الي مال واحد واردد ما كان معه من الاجذار والعدد الي 
مثل ما رددت. اليه QUI‏ * وهو = قولكث مالس 
وعشرة اجذار يعدل ثمانية واربعين درهما ومعناه أي مالین 


م۴ 


ناما الاموال التي تعدل ا جذور فمثل قولكث مال یعدل 
خمسة اجذاره نجذر المال خمسة والمال خمسة وعشرون وهو 
مدل خمسة اجذارد + وكقولكث ثلث مال یعدل اربعة 
اجذار فالمال كله يعدل اثني عشر جذرا وهو ماية h‏ 
واربعون وجذره اثني عشر * ومثل قول خمسة اموال _ 
J‏ عشرة اجذار فالمال الواحد يعدل جذرين وجذر المال 
اثنان والمال اربعة ٭ وکذلک ما كثر من الاموال او قل يرك 
الي مال واحد وكذلكث يفعل ہما عادلها من الاجذار يرد ابي 
مثل Le‏ يرد اليه المال + 

واما الموال التي تعدل العدد فمثل قولكث مال يعدل 
تسعة فهو JUN‏ وجذره Cf, * RD‏ خمسۃ اموال 
تعدل ثمانیں فالمال الواحد خمس الثمانين وهو ستة عشر * 
Ci,‏ نصف مال يعدل ثمانية عشر فالمال يعدل سبة 
وثلثين وجذره ستة ٭ , جميع الموال زايدها 
, ترد الي مال واحد وان کانت اقل من مال زيد 
علیها حتي تكمل مالا تاما و کذاک تفعل ہما Mole‏ من 
ااعداد * | 

U‏ التي تعدل lose‏ فكقولكث, جذر یعدل BY‏ من 
العدد فالجذرثلثة والمال الذي یکین سنہ تسعة * و CDS‏ 


واني لما نظرت فیما بحتام اليه الناس من العساب وجدت 
جمیع دلک عددا و وجدت جمیع الاعداد انما تركببت 
من الواحد والواحد داخل في جمیع العداد ٭ ووجدت 
جمیع ما يلفظ به من العداد ما جاوز الواحف الي العشرة 
Y‏ مخرج الواحد ثم تشي العشرة و تدلث كما نعل 
بالواحد فیکون منها العشرون : والشلشون الي تمام الماية ثم تشي 
الماية وتدلث كما فعل بالواحد وبالعشرة الي الالف ثم کذلکت 
يردد الالف عند كل عقد الي غاية المدرك من العده ٭ 

ووجدت العداد التي بستاج اليها في حساب الجبر والمقابلة 
علي ثلثة ضروب وهي جذور و اموال وعدد مفرد ‏ یسب 
الي جذروا الي مال ٭ فالجذرمنها كل شيء مضروب في 
نفسه من الواحد وما فوقه من العداد وما دونه من الكسور * 
والمال كلما اجتمع من الجذر المصروب في نفسه * 
والعدد المفرد كل ملفوظ به من العدد بلا نسبة الي جذر ولا 
الي مال * فمن هذه الضروب الثلثة ما يعدل بعضهم 
U‏ وهو كقولكث: اموال تعدل Lee‏ ٭ Jud,‏ تعدل 


* loas وجذور تعدل‎ de Idae 
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اما رجل سبق الي ما لم يكن مستخرجا قبله فورثه من 
بعده Uh‏ رجل شرح مما ابقا الولون ما کان مستغلقا فاوضے 
طريقه وسهل مسلكه وقرب . رجل وجد في بعض 
الکتب Ws‏ فلم شعثه واقام اوده واحسن الط بصاحبه غير 
ol;‏ عليه ولا مفخر من دلک بفعل نفسه ٭ 

وقد شجعني ما فصل الله به اللمام المامون امير المومنين 
مع الخلافة التي جاز له ارثها واكرمه بلباسها وحلاه بزينتها 
من الرغبة في الادب وتقريب اهله وادناءهم وبسط كدفه لهم 
ومعونته اياهم علي ايضاح ما كان مستبهما وتسهيل ما كان 
مستوعرا علي ان الفت من حساب الجبر والمقابلة UES‏ 
مختصرا حاصرا للطيف العساب وجليله لما يلزم الناس من 
العاجة اليه في موارثهم Se,‏ وني مقاسمتهم واحكامهم 
وتجاراتهم وني جمیع ما يتعاملون به بينهم من مساحة اارضین 
وكري الانهار والهندسة وغير ذلكث من وجوهه وفنونه مقدما 
لعن النية فيه وراجیا لان يبذله اهل الادب بفضل ما 
" استودعوا من نعم الله تعالي وجليل الايه وجميل بلایه عندهم 
منزلته وبالله توفيقي في هذا وي غیرد عليه توکلت وهو رب 
العرش العظيم وسلي الله علي جميع الانبباء والمرسلیں * 


بسم الله الرحمن الرحيم 


هذا کتاب وضعه عمد بن موسي الغوارزمي افتعہ بان 
قال العمد لله علي نعمه ہما هو alal‏ من معامده التي باداء 
ما افترض منها علي من يعبده من خلقہ نقع اسم الشكر 
ونستوجب. المزید ونومن من الغير اقرارا بربوبيته Màj,‏ 
لعزته وخشوعا لعظمته بعث »عمدا صلي الله عليه وعلي آله 
وسلم بالنبوة علي حين فترة من الرسل وتنکرمن العق ودروس 
من الهدي فبصر به من العمي واستنقذ به من الهلكة وكثر 
به بعد القلة والف به بعد الشتات تبارك الله U‏ وتعلي 
جده وتقدست اسماؤه ولا اله غیرد وصلي الله علي محمد 
النبي ally‏ وسلم * 

ولم تزل العلماء في الازمنة الخالية والامم الماضية یکتبون . 
الکتب مما يصنفون من صنوف العلم ووجود العكمة نظرا 
لمن بعدهم واحتسابا للاجر بقدر الطاقة ورجاء ان ede‏ 
سی اجر ذلكث وذخره وذکرہ ويبغي لهم من لسان الصدق ما 
يصغر في جنبة. كثير مما كانوا يتكلفونه من المؤونة وبحملونه 
علي انفسهم من المشقة في كشف اسرار dall‏ وغامضه ‏ * 
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